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0 m 1 



fits ^+*5t^?± J^V^ 



fits ^+*5t^?± i^v^ 



[msm 1 ] 
[If ?f<ji 2 ] 

t?. lf?l<Jl 1 lcieK(?>;^vSo 

K^*ijPEgT*s^se^ij se^ijs-^ : 1 . unm^ : 2 . unm^- : 3 . ge^os-^ : 4 . 

Se^iJS-^ : 5 . ffi^iJS^ : 6 . K^US-^ : 7 S/c^gS^US-^ : 8 T-^ ^ ti S gS^U ^ . 

[mi^m 4 ] 

^ 7s ^ - — y r i" ^ ^'j „ 
[if j|<Jl 6 ] 

[lf?I^Jl7] 

^>5^ 9 y ^< ^%^M-< 9 - mxmm^i^^ v mm\z^m l. u^ntzi^^ v m'^^^^ 
>i\zisn ^^^m9rm9 y ^< ^nm.^m-^\^ . nhnrz^m9 y ^< ^%m.^^mh\^x. # 

mmn s ] 

^'sm9 y ^< ^w^M-< ^ 9 -mxmm-^i^^ hm^izm'^.L. m^nrzi^y^ hm^=E^ 
^iizisi-f^Mm^'S9y^^i7wm^w\&L. mhfirz^'S9 y ^< i^wm^f^mt Lx . m 

[if ^JM 9 ] 

^'Sm 9 y ^< W¥lM-< ^ 9 - -b^ . 'I-M ^ fl^ $5^10 P le^'J >^ ^ vt; ^ u ^ H ^ # t? 
. if 5j<JM 5 8 <?>v^-f 1 JllcieiSiO:^vS o 

immn i o ] 
[ifji^ji 1 1 ] 

\k^<^^'S9 y ^ mm^m\&-t ^ z t^nm. t-t^. m^m 1-^1 0 ^^^ittLt- 1 miz 
le K <^ ^ vs o 
[if ^JM 1 2 ] 

^'Sm9 y ^ mio^. ^v5MrriMt±3*T ;u ^ 7 :r X 7 T 5^ --tf . if j|<Jl 1 — 1 1 
[I*5|^JI 1 3 ] 

ipAifflflaib*. mmmm^rzit^mitmmx^^ . m^m i-^^i 2 cr)\^'ftii3- 1 mizmmco 
[if ^Jl 1 4 ] 

9 y ->■< ^ H^^-^ ^9—0 

immn 1 5] 



[gf ?j<Jl 1 6 ] 

[if j|<Jl 1 7 ] 

[m^m 1 8 ] 

[If Jl^Jl 1 9 ] 



[ 0 0 0 1 ] 

^^mit. # t t/ 1 ^Mc # it L ft m m ic ^ tt ^ is m WEm^m^ is ^ 

[ 0 0 0 2 ] 

^iH:?]lci¥ffi-t § ^vS^j^-^HJXT<fc^ o zii^X. i^WmmCin vitro) icfclt^^^)^ 
'l4<7)iiJ,^^vS < $ tlT § „ Lt-L-^xt^^. h $1]^ ^ 'I (in vivo) 

^fz. hm'^'E^Jiiz3mLrzi^^mm<^mmm'^w\&-t ^ z tit. mz. tamm 
m<^mmzii\-^xmm-^j:'^w\^^rzLx\^^o Lij-L^j:t^h. i^mmmi}-':>mmizMmm 
mwc^m^-t ^:H'tHtu t ^ t^^tLX\-^t:\-^. 

[ 0 0 0 3 ] 

immh^^h^h, ^fz. m^^^-\i<^mi^^rzdb\z. m-m^mn^-t ^'Z^^i^^^h^tzib. mm^ 
^^^it'km-<^ z tiimmx$>^o 

[ 0 0 0 4 ] 

^fz. L 9 -mir.^ t LX 'liy y ^ ^ -^mir.T^m^^rzn'($:hm^^ fix 

v^S (#iff s^3CS^ 3 ) o Lij^L. Z^^mxit. $5^V$'tt^iiJ^i-^ ^c36lc. ;b 7 a: v 

--H<?>*H^if mi*l>±tt L . mm\^iZX 'I ^ 7 a: 7 --yvllttlC J: ^ ^ L T tB » 

1 z t . mm<^§^Wi]^^^ z t . ^m.'\i.\zXii-^ z twi^^mmttc^o 

[ 0 0 0 5 ] 

o tfc. mm^mia.'t ^'!^^^t^sy^rzdb. m^mt£^it^m-<^ztitmmx$y^. 
\z It . ^« L ^ r ic ^mh^u.'M't^ fzdb. mimmmiz mmf^^ 

[ 0 0 0 6 ] 

^fc. #t hm'^'E^Jiiz3nLrzi^^mm'^mm^-^w\&-t^^!^t lx^ t^ - 9- 

al^T i: t TGFP»ft^^fflv^/::;^>Sjb*Anti C an c e r ?± ij- ^ :h. T ^ (#JfffF^i^5 

ffl^aiciiAL. 'i^mmmmm^y'o 7^iz^mL . mmn'^ikmiz ^ -yx -^m-^^ ^-^^m^^ 

mi^L. iSftlWIff-t ^ 3 ^ IC Jc o T . ffflSaiC^PJ/^-t^o Lh-L. Z<r)^'iiXlt. iaM"^ 

^ X(7>^iii^)is:5r t-izwm.Lrzmmmm<^mm^^wim-t ^fzdbizit. ^sm^o x^nis 

[^N^tf fF:fci^ 1 ] Molecluar Cloning. A Laboratory Manual 3rd ed., Cold Spring 



Harbor Press (2001) Section 7. 42) 

!^3Cll^ 2 ] Kucharczuk, et. al. (1999) Development 126(9): 195/-1965 
[^Nff fF:5:i^ 3 ] Shoemaker. The 7th International Symposium on Cancer Chemoth 
erapy, Tokyo, 2002 

[^^iff fF:5:i^ 4 ] Yamagata, et. al. ( 2 0 0 0 ) Journal of experimental & clinical 

cancer research, 19(2): 211-217 
[^Nfl^^i^S] Yang, et. al. ( 1 9 9 9 ) Cancer Research 5 9 ( 4 ): 7 8 1 - 7 8 6 

[ 0 0 0 7 ] 

[ 0 0 0 8 ] 

m^^-r 'lii y ir 7-.^ T 9 - ^ ( I-^l T . FLAP i: IT^-t -5. it^*^'^ -5 ) 31 T ^ ± -(TUcIe 

^ypse^y^tf ALPLAPu ^-7-^x5 k^ii^ml. c^oplapu 9 7-.^ 

[ 0 0 0 9 ] 

t /c. FLAP U * - ^ - 7" ^ 7. 5 K ^ if A L L # t h t^t/ ^ ^ Ic ft 

^ij^^S^ L . '^mi^ t h iftt/t <7)Jfil45<:^PLAP>$'l4^iiJ/^i-^ Zh\z . # t h f ^ 
t/ ^ ^ ^MC T . Eia KKi^^y P le^U <7) ic ^ ^ fb^ ^ # fSM 65 o ffi 

M IC X ^ - — > i^-t 3 i: IC 15^1:/] L « 
[00 1 0 ] 

^"bic. ^MK^ftijpse^ij i: LTti^ese^iijpse^ij^fflv^T . flap u 5^-7° v x 

5 K^fl^ML. C</)FLAPU ^-7'^ 7-. 5 H ^ip A L f-i:gftlHfla^# t hl^i^t^^Hc 
. tl/--# t h fftt/t <7)JflL4'<7>FLAP>l&'l4^iiJ/^i-^ 3 J; . # t h 

^rzitmmmn\zmm^^x.^it^m^^^mmmt}^^mm\z 7. ^ >) ^^l^ ^ z 

[0011] 

( 1 ) 9^mm9 7n^M-< 7 9 - rnxmrn^i^^ h i^^i^tc^it l . mhnrzi\^^ hm 

ic It ^ » IB fla 45 $E ^ '14 <7> PJ ^ ^ » 

K ^#ti>. ( 1 ) \zmm<^:h'Ao 

( 3 ) m.'^mmmj-'rt^^mnt)^. unm^- 1 . mnm^- 2 . se^us-^ : 3 . se^us-^ 

^ . ( 2 ) tc gei^<^^vS o 

( 4 ) ( 1 ) - ( 3 ) </)v^-f n^?^ 1 m\zmm<r)m^:^'A\z j; o x . K^v$'ttici^w^-^;c 

^ fb^i^ ^ X 'j - - > r -t ^ :^ o 

( 5 ) ^'&m.9 y ^ w^^m.-^ ^ 9 -mAmm^iv^ vw]'^\z^n.\^ . nhrLrzi^\^ vm 



( 9 ) 5^ > ^ 9 -t^. nnmm^'^mmw.n h^ht^^t-^} ^ ^ v ir^^Y 

(10) ti^flSK^ftijpse^ij se^ijs-^: 9 ti^se^ux-^^ . (9) \zt^m<^^ 

(11) jBLti3c7)^>5 57 ^nm^m^-t ^ 3 h^iffisi:-t^. ( 1 ) - c 1 0 ) <Dv^-f 

(12) ^>5M 57 > ^mmnum^^T >v ti ^) ^ ^ t 9 -^x-^^ . ( 1 ) 

--(11) <7)\,-^-ffii)- 1 Jllciet£<7>;^^ao 

(13) ii A*BHa**. mmmm^rzit^mitmmx^^ . ( 1 ) ~ ( 1 2 ) <7)v^-f ti*- 1 

miz ietS<^;'jvSo 

(14) (i)-(i3) n/j^ 1 mizmm<^m\&:^'Aizm^^^ii^ z t^nm t -t 

-S. . ^'Sm 9 y ^< ^ 9 - . 

(15) (1)-(13) <7>v^-f ti*- 1 Jllcie«<?>iiJ^^vS icfflv^ ibti^ Z i:^iffj!g(i:i- 

(16) (1)^(13) <7>v^-f ti*- 1 Jltcie«<?:>PJ^:^vS icfflv^ ibti^ c i: ^iff IS i: i" 

(17) (14) iciei^<?>^>5M ^ y ^< ^n^m.-^ ^ 5^ -^#*-t ^pj.s^ ho 

(18) (15) izmm^^'sm 9 > ^< ^w¥tM-< ^ 9 -mAmm^^i^-t v v 

(19) (16) izmm^^mm9 y ^< ^H^m-< ^ 5'-iiAfflfla^^*t L/i#t m^?^ 

[0012] 

^fflf^)b^o||)^<;oj;v^|ffffi:^vS^fi|jAL. 95 =5r If fffi ^ of i: L;^Co 
[0013] 

nm^m^'^'i^iz^m^^x.^it^m^k^^mm^t^^mmiz 7-. ^ --y ^-t^zt ^.t^s 

mh-^X-^Tz. 
[0014] 

<?>iflL4'<^ 9 y ^< ^ wA^wi^-t ^ z tiz^ ^ . 3nmm^^rzitmmwm^w\&is ^z/M' 
wmm^^rzitmmi^miz^m^^x.^it^m^i^mmmi]-^mmiz 7. ^ -z^y r-t^ 

i¥n<7^mnm^i\i^m-m-t ^ z h ii^^mhtx ^ tz. 
imn^mm-t ^rzib<DmB:<^mm] 
[00 1 5 ] 



[0016] 

1 . 9y'&^m 9 y ^< ^ M 

\z *D v^T . ^'sm 9 > ^< ^ w t It . mm9\^iz^'s$ ti 7 ^ 9 > ^< ^ wx ^hmtM 
T t J; „ mm9\^iz^'s ^ 9 ^ n t Lx It . mz.it. -^y ^ \^'\±t^'i^> . ^ ^ 

h ^ > . -r ^ y (Mstlt. JfiL-it T 7' 5 > # ) . r a y' 'j > ( 150 . 7' 
[0017] 

-^^"^ t> i: LTtt. fj;cljr. h ^ A fij )^ 7' ^ K . m)^Tg|5*^Ut> ( 

#yx.ijr. t° :4- ^ K ^ 7' ^ H . ¥ #t m fIJ K * t > Hi * t > . ^frff^/j^ * t > ^ tii 

* t > . '\±mmm >i ^y . v h 7. ^ ^ > . mo ^/^m$ij-®( * t > m * >i ^y . 
y'vi y ^ ^y^ia^m^ . -7'x:' y ^ ^ymii:>wmm^ . v \^ -r ^ - 9 -w) . mr^ 

ts'l'Ey. mi^n^f^t^ >i y . mmMMt^ >^ y . ^MBMWts 'I y . ir^iyhiyy. 
^^^j^v^yyW) . ¥ Hi * 1 > (#J;cijr. ^^bxh->^) . Wl^ViBt-^'i^Ey. m 
m * >i "Ey (mz.it. y -> ^ 'I y . ^ >i ^ y . I^K # 7° ^ K ^ ) . m fbW * >i t 
y ^ L y . ' < 'J T ^ ^ -y -i y ^ y-^^i- i )i 'j --^ 7° ^ H . x h >; -7 ^7 ^ > |. 

7' ^ H . 7^ h >; > . ^ 7x h v > ^ 7° ^ H . u >- x h ^ ^ > . t ^ > 
. ^Ji b -( y . . * t > . fl&M'l4 * t > ( #J ;i . C i^) 7 

mmmmm^. ^ y y ^ ') ynf^mm^ . nmt^Mm^. -nrmf^i&mmi'. mmmm.mi' 
. nfmmmmm^ . h ^ y t - ^ y rf^^mi^W) wt)^^^^' ^ti^ . 

[0018] 

^ ^ h ^ ^ y t LXlt. mx.it. ^ u y T - 'i^'\±itm^ . 9 y h y y . ^ u y -r 

-i y 9 - u ^ ^y {mz.lt. -i y 9 - u ^ ^ y I . -i y 9 - u ^ y 2 . -i 
>5' — a-f^>3. ^ y 9 — V2 ^ ^y A . ^ y 9 — u ^ ^ y b . -i y 9 — xi -i ^ y Q ^) 
. ^ V2 — -MW<M=f- . uy ^ >i -y -^y' \i . -i y 9 - y y (mz.lt. A y 9 - y 
y a . ■^y9-y^v^y^. ^ y 9 - y ^ u y y ^) . mmM'^mj- . V > * h ^ ^ > # 

[0019] 

mMt Lxit. m^it. 9 y ^ ^MMM im^it. y -^un^T-^ (mz.it. h 

n > tf > . ij ') ^ V -1 y . ^ X2 ^ -j -tf , 7° ^ 7x 5 > ^ ) , ^ :t — >l y' X2 T — ^ . >V 

y y V3 ^my^^-r-^m) . Ai&MHIHT (mz.it. Ai^MUHTI. 

jflLi^MSHT I I . JflLi^MSH^ III. iflLi^MHIHTV I I . jflii^xlliUHT- V III. 

jfiLi^MUHT I X. M.mmmmj-x. ^mmmm^f-x i . ^mmmmj-x i i . m.mum 

m=f-X I I I ^) . yr y y.^ ) - r > vi^'ttfbEgT . i^fbSTU^^ (^J;tiJ. y.-^^-ir^ 
y \^ y :^u9 -^m) . M.'^m^. ";-F--tf. -fv>7--tf. ^--if. ymitm^ ( 
mz.lt. ^ny y ^-j--^. y ir-y ^-y-^^) . Wl') > ^fb@$ * ( #ij ^ if . 

ffl^t±3*T;b^'i7^7x77'^-42\ ■W'^^'T >l y ^ ^y T 9 - ^. mm^^T )l tl 

') y it 7.y y 9 - ^m) . m.^mmMVio^¥i-f hii^ . 
[ 0 0 2 0 ] 

■fcoi^^-^'S9y^-<^WtLXlt. m^lt. prostate-specific antigen, apolipoprot 
ein k-l^iy^mi-f ^ti^ . 
[ 0 0 2 1 ] 



r 5^ ^ ^> S h ^ > :^ 7 a: ^ --If (GST) . ■*t^X5'>xP. t X ^ > 57 r (6XHi s. 

lOXHis^). ^ ^ >Clffn-. -^^b h - (MBP) . r a 7' > ^^^^Hf 

- -i- >i y T - i-' ±.(r):j^ }^ h - y') . FLAG(Hopp et al. ( 1 9 8 8 ) Bio/Tehcnol. 6: 1 2 0 4 - 1 0 ) 
. Ick5' pl8 HIVifn-. HSV-57 ^ (^ h 7. ^ ^ ;b 7. ^ M S M) . SV4 0 T|/l j^Df 

n-. T/-i7 7-(T7 genelO^SM). VSV-CFUf A" (Ves i cu 1 ar s t oraa t i t i s ^ 7. M M M) # 

[ 0 0 2 2 ] 

* . 9 y ^mt. AXm lz^'S^fi^^ilz?^^Lrz^<^ij^^ti^. AX 
i: L T ^ tlT -5, 12^0 (fjx. . ^ ^ 7° ^ K # ) ^ ^ ^ # (?) ^'J ic J: o T 
AX fi^ ic $ ti ^ J; 7 ic SC^ ^ ti . # ic ^ ^ L ^>5M 9 y ^ n t LX . ^^-f 

[ 0 0 2 3 ] 

2 . 9 y ^< 7 M^m-* 7 5^ - 

7 57 — ^ 7 o 

^mm 9 y ^ 9 - tLxit. mi^mmmnis ^ u^mm 9 y - 

9 -^mALrz^±mm\Hx^'sm 9 y ^< ^^wfo^^M^n?, ^ 7 izm^^mmnmriz^m 

m 9 y ^ ^ - -t ^ yf- '} ^ ^ L ir-F \i ^ „ 

[ 0 0 2 4 ] 

* ^ BH [C ffl -5, 7 ^7 - ti ^ >5M ^ >^ V7 M ^ f&Ji. ^ 1± S 3 ^1 § ^ 7 9 - 

nit. ^ (^UMitm^^ fi^^i^. mx.it. ^ 9 - \zit. 7' ^ 7s ^ h . :3 x 5 h . ^ ^ 

77- — i^*. ^ X2 — — y ^ ^ — . ^'S^-< ^ 9 —^(T^lti. <r)-< ^ 9 — t^^^fi^ (Mole 

cular Cloning. A Laboratory Manual 2nd ed.. Cold Spring Harbor Press (1989); Cur 
rent Protocols in Molecular Biology, John Wiley & Sons (1987))o 
[ 0 0 2 5 ] 

*^Biitcfev^T. %v.wummnhit. m'wmr{^-^^n^rzummn<^z}ix^h. m 
•wuvmrnizit. m.^mmm=f-'^^nm'k^Ltii\^v'u^ - 9-. m.^mmm=f-^^m\\ 

[ 0 0 2 6 ] 

7°at-^-lctt. T ^ ; ^ ^L. 7s 1 a te7° n t - 5^ - (Kaufman et al. ( 1 9 8 9 ) Mol. Ce 
11. Biol. 9: 9 4 6 ). CAG7' a t - ^ - (Niwa et al. (1991) Gene 108: 193- 2 0 0 ). CMV im 
mediate e a r 1 y 7' u t — 5^ — (Se e d and Aruflo ( 1 9 8 7 ) Proc. Natl. Acad. Sci. USA 84: 
3 3 6 5-9). EFl a 7° n t - ^ - (Mi zushima et al. ( 1 9 9 0 ) Nucleic Acids Res. 1 8: 5 3 2 2: 
Kim et al. ( 1 9 9 0 ) Gene 91: 217-23). HSV TK7'n^-5^-. SRa -7° n t - ^ - (Takebe 
et al. ( 1 9 8 8) Mol. Cell. Biol. 8: 466). SV4 0 7° n t - 5^ - (Mu 1 1 i g an et al. ( 1 9 7 9 ) 
Nature 277: 108). SV40 early 7° a^:— 5^— (Genetic Engineering Vol.3, Williamson e 
d. , Academic Press ( 1 9 8 2 ) pp. 83-141). SV40 1 a t e 7' n t - ^ - (G h e y s e n and Fiers (1 
9 8 2 ) J. Mol. Appl. Genet, i: 3 8 5 - 9 4 ). RSV ( ^ ^ 7s Itt ^ ^ ;U 7s ) -LTR 7' a t - ^ - (C u 
Hen ( 1 9 8 7 ) Methods Enzymol. 1 5 2: 6 8 4 - 7 0 4 ). MML V-LTR 7' n t - 5^ - # ^ ffi i" -5. C h 
)!?*T- 1 ^ o K^IJ 6* 1> ^ T- Ijr . IB] — K^IJ ^ # ^ ^ U :t ^ K ^ # .5 Z t li ^ ^ 

^\Z h oT§©T-*>-So 
[ 0 0 2 7 ] 



c 3 T . r # 'J ^ ^ u ^ ^ H J tit. mw<^-7':i- ^ >■ t^nwi (dna) ^ fz It 'i t^^tm 
{Mh)w<^um^rzitumpti3-h-^^^m^i¥^ii^L. dna. cdna. y j umk. it^^fRMk 

o 

[ 0 0 2 8 ] 

- . 7' u -V +(- - . ±irLi^ft5ie^iJ (Upstream Regulatroy Sequ 
e n c e ) if i-f ti o 

. Kiraura, et. al. (2001) The Journal of Biological Chemistry, 276: 2292-2298) . 
1L4 responsible element (JilT. t^-f a i)^3h ^ . Richard Moriggl, et. al. 

( 1 9 9 7 ) Molecular and celluar Biology, v o 11 7 : 3 6 6 3 - 3 6 7 8 ) . E2F*d □J^SSfi^U (Ginsb 
erg, et. al. ( 1 9 9 4 ) Genes & development, 8 ( 2 2 ): 2 6 6 5 - 2 6 7 9 ) . :r 7^ h n 
*S^ifi^iJ (Fawell, et. al. ( 1 9 9 0 ) Cell, 6 0 ( 6 ): 9 5 3 - 9 6 2 ) . GATA-llS^^Sffi^iJ (Ork 
in ( 1 9 9 0 ) Cell, 6 3 ( 4 ): 6 6 5 - 7 2 ) . kfl'^^^Ummm (Wasylyk, et. al. ( 1 9 8 9 ) Molecu 
lar and cellular biology. 9 ( 5 ): 2 2 4 7 - 2 2 5 0 ) X li p 5 3M -ai^*@e^U (Levine, et. al. 
(1991) Nature, 3 5 1 ( 6 3 2 6 ): 4 5 3 - 6 ) ^ ft!l<7)K^H T^d^K^'J (Stelfen, et. al. (199 
2 ) Nucleic Acids Research, 2 0 ( 1 ): 3 - 2 6 ) t ^ mm-f ^ Z t f)'X' B ^ . 

mmm^ sx^m^ n^mm . mmm^ : 4xm^ ti^ie^o t:io^3hii'hri. ttf^L<it 

iL4REi:LTtts m^it. se^uS"^: 5 T-^ ^ ti ^ se^ij . gc^os-^: 6 xm^ fi^mn 
. mmm^ : Yxm^n^mm. mmm^ : sxm^n^mm^j: ttj^^hi-fhn iUi\t\n s 

eidel, et al. ( 1 9 9 5 ) Proc. Natl. Acad. Sci. USA, vo 1 9 2 : 3 0 4 1 -3 0 4 5 ) . fi^ * L < li . 

mmm^ : sxm^n^mnx^^. 

[ 0 0 2 9 ] 

zn^^ $i^m ii H T IS ^ie^u ^ * -t ^ # '> ^ ^ v ir^ k \t . mm ^ a ic g ^ ic z 
^vs^-t-So 'iK\z. m^\t. ^ycxi^i}-h\^^i\am\^rzmz. 37n^^. ^si^^t 

'(^m-f ^ Z h\z ^ ^X . — 2|s:M.tNV^ ^ V ir "f- \^ -^U^ Z h t^X % ^ . 
[ 0 0 3 0 ] 

^#.^iQ^iJ^Slc 7" ^ ^ v-^^tf L . m^s^n^tWii (PCR) (Current Protocols in 
Molecular Biology, John Wiley& Sons (1987) Section 6.1-6.4)lcJ:>). th. ^ 
X. =^ V V . . ^xAX5'-. =.n Y ^) ^ -7" 9 ^ ^ ^ ^ V iy^com^^f^ . itf ^ 

L < tit hc;:>cDNA^ -^^'v ') -RUY J -i" => - h% ^ z h h^X % ^ ^ 

[ 0 0 3 1 ] 

liMk^ -i ~f ^ ') — <T) {'f j^-fj '{^\z X \t . [Molecular Cloning, A Laboratory Manual 
2nd ed.J (Cold Spring Harbor Press ( 1 9 8 9 ) ) ^ # M "t ^ 3 i: § ^ „ %rz. ffiix<?5c 
DNA^ ^ ^ =) —JkUY J ^ ^ ^ ^fflv^T^ckv^^ 
[ 0 0 3 2 ] 

J: y)mW^\z. cDNA^ 7*7 >; -cofpMfciD v^T ^ . ^ 5^ > ^ S ^ =i - K 

M't-'A (Chirwin et al. ( 1 9 7 9 ) Biochemistry 1 8: 5 2 9 4 - 9 ). AGPCvS (Choraczynski and 
Sacchi ( 1 9 8 7 ) Anal. Biochem. 1 6 2 : 1 5 6 - 9 ) ^RNA^ L . mRNA 

Purification Kit (Pharmacia) V ^ fl! T mRN A^ If M "t ^ o Quick Prep mRNA Furifica 
tion Kit (Pharmacia) <J0 =}: 7 . il.limRNA^ UMi" /i<!6 ^ -y N ^ ||J ffl L T t J; » 
)Xtc#'?>ti/cmRNA*^'bitK^^*^fflv^TcDNA^-^^-t^. AMV Reverse Transcriptase 
First-strand cDNA Synthesis Kit (^fb^X^) J: 7 ^Sr cDNA^^(?> ^ca^co ^ f^ t rfJ 



MS^tlTv^-So ^ ^i\^^^'ft: t tX . cDNAttPCR^fiJffl L 5 • -RACEvS (Frohnian et al. 
(1988) Proc. Natl. Acad. Sci. USA 85: 8998-9002; Belyavsky et al. (1989) Nucleic 
Acids Res. 1 7: 2 9 1 9 - 3 2 ) iz^*)^!^. ;S:^iti|iS ^ H±T t ck ^fz. ^:^*<?^^v^ cDN 
A^ ^ -^fFM-t ^ ^*t)ic s V =r df. ^ -y 7° -a (Maruyama and Sugano ( 1 9 9 4 ) Gene 

138: 171-4; Suzuici ( 1 9 9 7 ) Gene 2 0 0: 1 4 9 - 5 6) ^'A^ Um-f ^ Z t ij X' B 

[ 0 0 3 3 ] 

%in 'tk'&'t ^ z h \z 'if ^ z h t^x % ^ . m^\t. 'j'rir^i^y~^vir=f\'=f:^-y 
5^ - 5 ^- ;x 3 (Sanger et al. ( 1 9 7 7 ) Proc. Natl. Acad. Sci. USA 7 4: 5 4 6 3 ) # 

t ^T^mX3h^o 
[ 0 0 3 4 ] 

^ 9 -^</) 'j ^ ^ U ^ K <7)|f Ali . ') tf- -if IXlt^lC J: ^ 7 C i: h^X % ^ . Z cD 
t B . MMBM-^ ^ h ^mm-t ^ Z t ^XB ^ iCviJient Protocols in Molecular Biolog 
y. John Wiley & Sons (1987) Section 11. 4-11. 11: Molecular Cloning, A Laboratory 
Manual 2nd ed., Cold Spring Harbor Press ( 1 9 8 9 ) Section 5.61-5.63)c 
[ 0 0 3 5 ] 

tfc. ^mm9 ^n¥tM--< ^ 9 -It. 9 -^mALrz^3imm\Hxmn^m^^ 

^-t'7^^>y m'\±M^.^. ^^ r u V >- > iiirfttafe^. - - a ^ > lfiit'l±3lf^^# 
) ^mytm&W (GFP. EGFP^) ^j: tij^m^-fhfi^. 
[ 0 0 3 6 ] 

^^iz. ^mm9 > ^m^M-< ^ 9 -It. L < it-< ^ 9 - ^±mm\Hxi^m-t ^ 

-5)o T>f>-'i>. "t^ h ^ ^ ^ ') > . -y A y . TkU ^ "a u~7 zc — :n — )i ^cr>^ 

m\z jc ^ ?S3£</)4^jsij^ff 7 c h^^m\z-t ^mmm'\&.miK^<^i$.mij^n'^ lv^o 

[ 0 0 3 7 ] 

3. ^'sm.9 y ^ n^'m,-< ^ 9 -m-Amm 

[ 0 0 3 8 ] 

^§^m<^^^\t . W]m\zwm.^mti^<f)x^ti\tHx^ ^ < . ^c?^ffiMtiFi^$ ti^-v^ 

0 w*L<ii. Df #Li^i^ ttifflfla iBfliifflfla. ffifflfla. wiffliia. w^i^icafla 

^uyj^-i^^ rmm. Emm. ^ ^ ^ >i ^ -mm. mmmm. w^n. itfumm. 
nmn. ^n) . mmmm. mnmm. 'n^mm. -w^mm. m-wmm. $immm 

. mmm^ L < itmwmm. ^rzitzti^mm^mmmm. nmm. ^mitmm^ l <it 
mmmm^^t ) x^'o . ^tic^pt l < it^mitmmxitmmmmx ^ ^ . 

[ 0 0 3 9 ] 

^^mm^^^'Sm 9 y ^M^M-< ^ 9 -com Ait. :x u h # u - >- 3 >vi (Chu e 
t a 1. ( 1 9 8 7 ) Nucleic Acids Res. 15 : 1311-26). ^ ^ ir - v ^ ') - U'ii . nn^-< >i 
^^^JLvS (Cu r r en t Protocols in Molecular Biology, John Wiley & Sons ( 1 9 8 7 ) Sectio 
n 9. 1-9. 9) . '^'hif=> Xff ^f$ffl L /i[i.fi>± AiS . v ^ ^ u ^ > ^ >■ a > . # 7 

01 ^ 3 > (Der i j ard ( 1 9 9 4 ) Cell 7 : 1 0 2 5 - 3 7; Lamb ( 1 9 9 3 ) Nature Genetics 5: 22-30 
; Rabindran et al. ( 1 9 9 3 ) Science 2 5 9 : 2 3 0 -4 ). V vt; 7 :c ^ 5^ ^ > (G 1 BCO-BRL) . 

^ ^ A>S (Chen and Okayama ( 1 9 8 7 ) Mol. Cell. Biol. 7 : 2 7 4 5 - 5 2 ). DEAE-r^^ 
^h'7>vi(Lopata et al. (1984) Nucleic Acids Res. 12: 5707-17: Sussman andMiIra 



an (1985) Mol. Cell. Biol. 4: 1 6 4 2 -3 ). F u Ge n e 6 (Bo e h r i n g e r -Ma nn h e i in) V ic ct 
[ 0 0 4 0 ] 

. DMEM. MEM. RPMI 1 6 4 0 . IMDM. U2W^i^m^m^^ . 'iL^^iz^ C ^ > mh'l^m (FCS) 
W^lk'm ^ T 5 ; ^ . >i Z2 — 7. ^ - 'i > X t± X h U 7° h -7 ^ >• > 4- ir~ ^ i" -5 c 

^i^a. 'Bmizft'^c^tpx'i^tta^^i^^n -o fz") . mnAumn^n^rz^ -t^ z tt^x-B 

[ 0 0 4 1 ] 

^iz'\±mt^m^ z t^mn . xit. ^'sm9 ^wt^x ^< ?tML-z\^^mm^nxm 
L. '^^L fz^m^^mt-t ^ fzdbiz ^ u - -y ^ z t t-'X' B ^ . mm<^ ^ ^ - - 

y nt. (mx.lt. m9\^^W{i:. V n - -ft ^ h > h 'j - [C J; S -fe V - ^ > ) 

^^H^^m^'fi (.m^lt. ^Mfl^RT-PCRvS. ;-^f>^a-v^^>r^if) ICck SmRNAn 

C t t^X B -5 o 
[ 0 0 4 2 ] 

^It. ^m^^^'A Cm^lt. EL ISA. RIA. El A. 7 a - -^t N > N - . a: x 5^ > 7' 
n-^h^). ^ h -7 ^ - . ^ ^ ^ h h ') - ^IZ ^ *) W\&-t ^ Z t h^XB 
So ELlSAvSlC J: ilj^-t Sit^. ^ > ^ M ^ti" S 7" U - h 

ffi # icIH ti f b L . /^v^T. ^H^#tyM5f£|-^>^^nL. ^ > ^ ^ - ^ a > ^ ff 

Xii jflL)H T<fc s o Islv^T. 2|^%BH<^}/i:#^ll?>li-t s — /^l/Lfr^>^^n L . 7° u - h </) ^ > ^ 
- > 3 > ^tf 7 o ^^0^. 7° u - h ^i5tif L . -i^j/L^icN-^n ^ ti/iigsi^t^tti-t S 

o m&izm^^ ^tL^tlii^li. rfJMIX<50 ^ (JO^ffl V^T ^ J: < . ^^^^ J: o T L T t 

ckvn ^^c. 3^'b)b-i:a6^>5M5'>^N- ^Stc. y y :r.y ^mmM iWh) . ^'i9^iry 
S h ^ > 7. 7 I ^ --y (GST) . •^7'7.^>7.p. #m t 7. ^ > 5^ r (6XHi s. 10XHis#). 
7"a^^>CBfK-. h - 7.,|S^gaH (MBP) . r a 7- -j > ^S^taXBf . a - 

- 7' > Bf . |9 - ^' ^ ^ h >• - -tf . B- ^ 7\ c -m y c Df . E- 5^ 7^ ( t ; ^ a - 7 r 

- _hiO :^ f h - 7') . FLAG(Hopp et al. (1988) Bio/Tehcnol. 6: 1 2 0 4 - 1 0 ). Ick^r. 

pi8 HivKfn-. Hsv-^' r (t h -^x':7'^;ux«iMas). sv4 0Tjjtj^Bifn-. 11-9 r ( 

T7 geneiOMaS). VSV-GP»f A" (Ve s i c u 1 a r s t oma t i t i s ^ ^ x fi H) M fi H<^li 
SU^g^lc-tSSe^iJ^ft^n LTv^Sit^lcii. c ti ^If.li-t S JS*^ ffl S 3 h h^xB 

S o 

[ 0 0 4 3 ] 

^•^m-t ^ z hij-'XB ^ z h\t. ^^m^x^tL\tn^\zmmxB ^ o -^^m\zis\^x . ^ 

[ 0 0 4 4 ] 

^ 7 H^iS-^ ^ ^ -i» Afffl^^^f^ t h Ift^t^lcl^tl L . ii Ei3 »J FeSI ta W L . 4£ 
Vfm^<7^'^m9rm9y^^^'Km^m\^'t^zh T#«$iHa45<?^K^v$tt^iiJ/^-t S c i: 
T'# So 

[ 0 0 4 5 ] 
iilT. J: l¥lffllcie«-tSo 



^Zttj^X'B^o tfz. ^U^t ^mBlt . in v\voX'in^^rLrzij<^X'3h^X^j (Asa 
no et al, Jpn J Cancer Res. 1999 J an ; 9 0 ( 1 ) : 9 3 - 1 0 0 ) o 
[ 0 0 4 6 ] 

Mx.li. V ^ 7x . ^ V h . t t -y h . ^ ^ U 7-, 9 — . ^ -4- ^\ ^ . ^ Jl ^ z^i h ') . -f 
9 . \^ V . ^ >- . ^ 3h i-f ^ n . ^ t L < ti ^ ^ X X ti ^ -y h . n^c^^f ^ L < it^^ 

jflL^j. im^it. m. m<^^3ii (m. mm. mn. mm^^. mm. u 

m. umrm. ^m^w. ^m. . wm. rmi^. w. mm. mm. mm. ^mm. 
. ^'^m. m<^^. nm. wim. fkm. mm. m. mitm (m. i^m. 4^m) . itm. 
m. mm. mm. mrm. ^^st. m^im. mA. m^. mm. f^. mm. n^m 
t) i]^' 3h i-f h n ^ o 

[ 0 0 4 7 ] 

^tt -t ^mm^lt. ^^izm^^ fi-f . mx.lt. l O ^ t^-h l O ^ c e l l s / h e a d 
. itf^\^<ltl0^i}^hl0^ce \ Is/^head. ^^ttf^L<ltl0^i}^hlO^ 

eel 1 s/head. '^izitf 1^ L < It b X I 0 ^ h 5 X 1 0 ^ c e \ 1 s/head 

[ 0 0 4 8 ] 

mnizmLx It . mmi-in-izm'T^mizt^B^ n^mt^^^/^x^^x ^ mx.it. ± 

MMU:^. ') >mM'§sm. i^^m. ikm . ^i^mis ^ u ^ 'i ^ >- ;^ ^ 'i ^ - 7-.'i^t^ 
tij^m^-fhti^o 1f.rz. mB<^ t t: ^mi^ Cm^lt. cytodexS (Amersham Bioscienc 
e, 1 7 - 0 4 8 5 - 0 1 )^) . lfflfla5^*Hfi^^ (M^lt. ^=>-Yi^ . y ^ -f u ^ ^ ^ y ^ ifha 
^ ^7 ^ ^ S. —2^ . -^^-^^ y 1%^. -7° n -t ^ ') ^ y . ^ ^ ^ ^ J ^ ti y . n^H 
^A^yWim. ^T'luy^ y ^tzltzfih 2m]^X}:-<^m.^^i^'^^) ^fzltY 

^fz. wuiz^.Lxit. ikwm^mr (mx.it. ikwi^ikmrnmrnmr (vegf) . 
um'\±mm^mmmm.m^ (bPCF) . m'\imm^mmmmmT (aPCF) . ^^^m 

i*J#MEgT(PDGF) . h^>X7:f-5>ri#mHT-|9 (TGF-^) . t y i^^ 
irt^^^y (ang i opo i e t i n) . mmBi^Mmi^ (HGF) ^) ^#^Tn^T 

[ 0 0 4 9 ] 

wm.^. m'Mt:mm (mx.it. immi^^^ i o 9 5 s^-ir) mmt. ^i^m^mm-t ^ 

L fz^i^'mit. 'Z^mizm c xMm^'Sm 9 y ^< ^Wk^t^m^ t # * 'fcv^iij^^^ 
m-t^Zth^X'^^o ik'i^<Dmalzit. M't^lz X -yX . jfiL^^^^i-^ C i: jb*m ^ Lvn 
^mLfz^i^mlt. ^m9 y ^WAkWl^-t^^X. M'M^^Um. itf ^ L < It 4 °C \iir 

. nizttf t L < It- 2 0 °cixrxmw-t ^ z t f]^^xB -So 

^i^m^(r>^'S9 y ^W&lt. ±m'^^'S9 y ^ WM<^m\^n'Alz *) iO^-t^ 3 
t h^^X § -5. c 
[ 0 0 5 0 ] 

'Mm^'S9 y ^wit. ^mm9 y ^< ^ 9 -t}-hm'¥^n. ^^m^ 

m9y^<^nizmwl^tiX±i^mlz^m^firz9y^<7WXSy^. j;oT. ±ie;^vSlcJ= 

^ X m h tifz 9 y ^ wmit . ^mm 9 y 7 ^ - ic ^ t+ ^ i^^^i^te ic ^ 

WLX^it-t^^^X^h^. i^m^'S 9 y ^< 7 WA^Wl^-t ^ z t X . ^'Sm 9 y ^< ^ m 

fEm-^ ^ 9 - izw Al- rzm^mmnmizisi-f ^m^'i^'\±km\m-t ^ z t 

[ 0 0 5 1 ] 



X ^7 — — > r-t ^ c t i)*T- § -5) o 
[ 0 0 5 2 ] 

iPr'sm 9 >^-< ^ n^M-< ^ 9 -izit. ^.^m p h ^ *s ^le^u ^ * -t ^ # v ^ ^ l ir^ \^ 
^^Lx\^^ z tio^iff^Lv^. m'^mmmrm^mmit. n\zm&^ n-f . mx.it. hre 

. IL4RE. E2F*S^i^*gS^iJ. :^ ^ h x:' Y ^ ^^i^^^mm . GATA- 1 ^ ^i^Sgfi^iJ s APUS 

L < It. HREXtt IL4RET-*>^o 
[ 0 0 5 3 ] 

mm^^U:X'. ^mm 9 > ^n^M--< ^ 9 -mAmm^k^^ ^ h m^^E^'i iz^n l . 
# t h $1] Ji ^ m-t ^ z t t^x B ^ . 

h m^'E^ji^cr^it^^^t^^^mit. n\zm^^ fi-f . mx.it. mau^-. mm 

h in^'E 'I -^^it^^^t^^&it . nizm^^ti-f. mx.it. ingyy^gt^h 

1 g/kg. itf^l<ltl OOngXkEii^hl g g . Jc^^tL<lj:lmg/'kg 
i)^^ 1 g g . ^^izitf ^ L < It I Omg/kgfe^'^SOOmg/'kgTiloSo 

i^}^ h m^'E^^'i-^'^it^^^t^^mmit. ^^izm^^ n-f . mx.it. mmwum. m 

[ 0 0 5 4 ] 

^i^m^'^^'S 9 > ^ mM<^W\&it . Htia!^:^>£Tff z t t^x # ^ . 

ct^co^i^i-B 9 y ^< ^nm. t hbSS-t ^ z tiz ^ ^ . K^Mttlci^W^-^;c ^ fb^t/^ X ^ >; - 
~> ^^'ir^ z t t^x § ^ o 
[ 0 0 5 5 ] 

^mnizi5\,^x . -fb^if^icij. -^^-^K. ^'^^N-^'H. ^^-^^"^ H'ttfb^if^. -^fi^^fb^ 

^^^^t/. ^iflajitiiv^. n'^t^iH.m. JflL^'^ 

if t tl -5 „ # 'i ^ ^ U ^ K IC li . ;c 1^ > ^ -fe > X # 'J ^ U ^ H . ') t' ^' 
AU^'^Vif^Y. double s t r and RNA'Sr ir' # ^ ti § o C CT. double strand RNAi: ti 
. RNA^-if (Fire- et. al. (1998) Nature, 3 9 1 : 8 0 6 -8 1 1 ) ^ ^1 # *g C i" — RNA^ 7 

[ 0 0 5 6 ] 

7. i^\±vmm'E'r >viz^\^x . 9t%9 >^ ^nm.-k^u'tx^xM'^mw^^tzitmm 
'm.^ 9t'& 9 y r< ^ '^m.'km'&'t ^ z )^iz ^ -^x . L /cifflflsic * rz.itmmmt<T^n'^ 

[ 0 0 5 7 ] 

lilT. J: l¥lffllcie«-t^o 

^>£v^ ^ > H^m-^ ^ 5^ - . ti^esfe^ftijpse^ij ib- ^ vt; ^ ^ u ^ H ^ 
w LTv^ ^se^ij^v^ -7 „ '^^nrnw^nvmrn^Mt . \t^m\zm.'wwiW(^'\k.^^\^x\^hW.n 

X^tilt'^XzX^'^^ti-f . mx.lt. SV4 0 7' a t - 5^ - . CMV^'at-^-. ^ 5 > ^ 
— -H -7' a t — 5^ — . UbiQuitin C 7" n t — 5^ — . Elongation lactor 1 alpha (EFla) 7' n 
5^ — . )9-actin7°nt— 5^ — . Glyceraldehyde-3 -phosphate dehydrogenase 7°nt 
— 5^ — . Phosphoglycerokinase7°nt— 5^ — . |9 2 -Microglobulin "7° nt— 5^ — , |9 -Glue 
ronidase7°n ^ -^^fgffi-t^ C i: *»T'# SV4 0 7° n t - 5^ - i: L T . •|5lJ;ili. 



[ 0 0 5 8] 

h Z t § ^ o 
[ 0 0 5 9 ] 

Lf::*«oT. M W ^ HU *5 J= ^^il ^ SB ^ M W L /i: ^ T <7) ^ # it 4^ >5 5^ > 
[ 0 0 6 0 ] 

8. t hi^t/^ ^^MCfcv^T . ^i-^:^ 57 > ^'Ha^Jg^i: LT^«IHfla^S fetter 

z t\z ^ . 3nLrzmm%c^rzitmmmniz^m^^x.^it^f!i^ 

^ — — y ^-t ^ Z t i]^X ^ ^ . 
[ 0 0 6 1 ] 

ir L T § ffi^ij ^ ^ „ i-i'^ fi^ K'^ffeij iP ic^ij a . 'mmmlzm^mila)^'\±^i^Lx\^^ mm 

X^illtnizmM^ il-f . mx.lt. SV407-at-^-. CMV^'at-^-. ^ 5 > ^ 

— Hf7°at— 57 — . Ubiquitin C"7°ut— 5^ — . Elongation iactor 1 alpha (EFla) 7° a 
t — 5^ — . (9-actin7°at — 5^ — . Glyceraldehyde-3-phosphate dehydrogenase 7°nt 

— 5^ — . Phosphoglycerokinase7°nt— 5^ — , /9 2 -Microglobulin 7' n^— 5^ — . |9 -Glue 
ronidase7°n ^ -^^{$;f^-t^ Z t SV4 0 7° n t - 5^ - i: L T . •|5iJ;il^. 

K^ij s-^ : 9 xm^n^ mm t^^hn' ^n^. 

[ 0 0 6 2 ] 

t h t^ii^ t ^i. -\ <;o it^^^ s-^ a a . iz m^^ti-f. m^it. 1 n g / k g 

Ig/kg. ^tL<ttl00ng/kg;??-'blg/'kg. =l:^^tL<tilmg/kg 
i?^"??! g//kg. *#lc^^L<ai Omg/kg;b^'?53 0 0mg/kgT<3bSo 

±i^m^<^^'S 9 y ^< ^ g«<7>iiJSli . Su ifi <^ ^'J T 7 3 i: *«T' # S o 
[ 0 0 6 3 ] 

^^^'s 9 y ^ mm t itm-t^ z tiz ^ ^ . t rzmm^iz ^ x. it^m^ 7. 
^ ^} - r~t z ht^x% ^ . ^fz. mnmrnizisK^xit. mm^itmmi^mtmm-t 
^ t^x.hii^rzdb. mmi^miz^m^^x.^it^'if^^^ ^ ^ ^) --y ^-t ^ z ht^x^ 



[ 0 0 6 4 ] 

9 . iij ^ ^ 'y h 

^mm9 ^w^M--< ^ 9 --^^^-t ^wi&^ V hit. ( 1 ) ^Nt^ hmm^E^Jiizis 
i-f^wmm^<7ym'¥y^-\t.<7>mi^nn: cmmrb. ^^^^ hm^izan ^W'nmm^<^m.^ 

fb^# ^ y-^ ^ ') - - y ^-t ^^U: (mm r 6 . # t h t^^^ t ^- ^uc t . ik'^^i^'I* ic 

^»5'>>^• ^mm^i^mt l x 3mmm%^ ^ rz itmm mn^ m^-t ^ cmm r z 

- ^ a- ^ T v-^ nii' J; < . ^ ft!l<^ ffl t± ,^ ^ tl „ 

i3 s^ PJ ^ ^ 'V h IC ^ 1r ^ tl ^ t i: L T a . 15IJ ;c a\ ^ > h a - ;b 5^ - . h v > X 

[ 0 0 6 5 ] 

^ fb-^i|^^ X --y ^-t^^h'A (tuie re . M^i|^ t -r^^^ icfcv^T . 
vl^ttic^W^-^i^fb^i^^x --y r-r^^vij ^^-t) . ( 3 ) #t M^i^tT=^ 

lfi«#li^iiJ/^-t § J ^^j^-t) . X\t ( 4 ) If^ t h ^^MCfeV^T . ^>5^>^^• 

^'MM^j^^g i: Lxwrnm^mztm^H-x.^it^m^ ^^^--t^^vs (iiuie r 

8. #t h tiji^^T^^Mcfev^T. ^m9 y ^< ^wm.^^mhLxwn.mumz^m^H-z. 

■Sfb^t/^ ^ ^ "j r-t^^H'Al ^^i-) icfflv^^ ^<?>T-^b . ^'Sm. 9 > 

[ 0 0 6 6 ] 

. ( 1 ) #t h ^;Mcfcit^#*t«Bfla4'<^K^v$'l4<^iiJ^^vS (Htiie r 5 . #t h 

»iif^icfcMts^«lfflfla45<^K^vll'l4^iiJS;^>S J ^^i-) . ( 2 ) htftif^t •7-;^^cfc 
( 3 ) t h t^il^t icfcv^T. > ^RM^J^igi: L T #1t-fffl flSSC t ti 

\^xWi'm.mmm.^tz.\tmmmt'km\^'t hn'tki^^^-f) . (4) hi^i^^^-^u 

1t0flaictci^#^ X. § fb^i^^ 7. 7 .j - - > ^'-t^^vS J ^ij^-t) icfflv^s t<7>T'ab ^) 

fm <^ ffl r!^ a Fi ,^ ^ ti V ^ „ 

[ 0 0 6 7 ] 

1 0 . *^BH<?>PLAP 



\^ ^ Z t t)'^ ^ L o 
[ 0 0 6 8 ] 

* ^ BH ic *D T . m^^^-r ^ y ^ y^y T 9 - ^ (l^ir . ?lk? t ^^^-t ^ z 1 1-^ 3h ^ 

) tit. mmiZ^^L . ^ 'j 7 ^ 7. 7 T 57 - -H C/) SI '[± ^ ^ -t -S. .t; 'J 7- ^ H ^ 

. 1^Jx. . GenBankT ^ -b >- 3 > S-^M 1 3 0 7 /-?^ $ ti^ -F 5 ; ^Ifi^iJ ^*-t § /K V 
7°^ H %#tf t<?>T'^fe'5o -r ^1. ^ V 7 ^ X 7 T 57 - 4f<7)^l^vl^'|4<?:>iiJS;'j>i li . ifficPI^ 

tl±. T >i ^ ') y yt y^y T 9 - ^^mM'i^'\i^^ L . H-'o . mm9\~\z ^'S ^ ii ^ ^ 

^ izsc^^ nrzt^ ') -^y ^ f ^ . mmm^ : 1 1 ^ ti s -f 5 ; mmn tm-^rz 

[ 0 0 6 9 1 

liir. ^mn^fik?\z'o\-^x^mizmm't ^ ^ 
It. mmm^ : 1 sxm^tL^T^ j mnm * rzitmnm^ : 1 bxm^ti^-r^ j mm. 

[ 0 0 7 0 ] 

* tz . ifi^ij s-^ : 1 1 ^ ti § -F 5 J mmn h^'K^\zn-<r)T ^ j mmn h\^x\t 
. Be^ijS¥ : 1 1 T-^ ^ ti^ -F 5 J mnm hm^ 0 %iii_h. ^ t l < 9 5 %i-^(_h. j: 

m\z. se^ijs-^ : 1 ixm^ti^T ^ jmM3^\h%m.^\zn-<^'r ^ )mu3^\hLx\t 
. ±ie<^-F 5 ; ^ie^ij</)ft!i. le^ijs-^ : 1 I x^io ^ ix^-r ^ J mmn\zis\^x \mx\t 
mwim imz.\t \ mxitWiM) ^ jw^izx'k. mmxitHmw^^mt-^±c rz-v ^ j 

mMMX^h^X . T )i ^ ') y ^ 7-.y -r 9 -^comMy^'\±^^-t ^ '} -<y' ^ ^-r ^ J m 

m^it. ( i ) mnm^^ : 1 1 xm^ n^-r ^ j mmm i ^^m (^*L<iii'-3 
m. ^ hizitf^ L < It I 2 m. ^')n^L<itim)<^-r^j mf^^x^ Ltz-r ^ j mm 

( i i ) mmm^ : 1 1 x m ^ n ^ t ^ > mmm \z 1 b m otf ^ l < it 1 s m . ^ 
hizn ^ L < It 1 2 m. ^ ^ ^ L < li 1 M) -F 5 I w^f)'Ptm i rz-r ^ j mmn . (i 
i i ) nmm^ : 1 ixm^n^T^j mmn tc 1 5 fin ( ^ t l < a 1 3 m . ^ hizn 

^L<ltl--2m. Jc'9^tL<tilfi) c7)-F$ ^^^^IfA^tifcT^ ; ^K^iJ . ( i v) 

mnm^ : 1 ixm^ti^-r^ j mmm ^co 1 -^sm (n^L<iti-^3m. ^ ^izw^ 

L <lt I -^2m. J;'9^*L<lilM) <r>-r ^ J ^)b*ft!l<?> "f $ J rnxUi^ ^tirzT i J m 

ffi^ij. (v) ±m{\)--{\v)'km.^^i^-itrz'r ^ jmmm^^tij^^i-f^ii^. 

[ 0 0 7 1 ] 

ixitm^m^T ^ J mt-'X'k. wa. wm^rzitptm^rirz-v ^ jmmmt^'h-^^^m 

m * '} -^y' ^ \^X^'^X . 7U<7) # 'j 7° ^ K ^ fa] C ^fet/^iKl '14 *^'*tJ# ^ tl -5 # 'j -< 7' ^ 
K^. ^^m<^%nmiz^ (Mark et al. (1984) Proc. Natl. Acad. Sci. USA 81: 

5662-6; Zoller and Smith (1982) Nucleic Acids Res. 10: 6487-500: Wang et al. (19 
84) Science 2 2 4 : 1 4 3 1 -3: Da 1 b a d i e-McF a r 1 an d et al. ( 1 9 8 2 ) Proc. Natl. Acad. Sci. 
USA 7 9 : 6 4 0 9 - 1 3 ) o 
[ 0 0 7 2 ] 

z 3 T . -r ^ J m<^Km t It . mm^<^T 5 j mnm(r)-^iiiAit}^. mt: ^mm^T ^ 
J mn^iz^^hnrz^m^M^-t ^ o z<7) ^ 1 t:m.miz ^ ^^mn<^fik?<^-r 5 j mm 
m^sc^-f ^m^. mam^mm^un-t ^fzdbizit. i'^i^m^^m.m^n^ z tt^itf^L 
u^^^j:m.mtit. m.mm<^'r i J mtMfz'itw COT i -) m^^- I' -t ^ ^ -7 izmm 

^^it^ "tt^ Z tX3h^. T ^ jm<^'\i'Klt. m^lt. i^m^T ^ Jm:{k\z< Ile, Leu, 



Met. Phe. Pro, Trp, Val). r^mtt T 5 -^^(Asn, Cys, Gin, Gly, Ser, Thr, Tyr). 
^'14-^5 ;^(AsD, Glu). 5 ;^(Arg, His, Lys). ct^'IlT^ ;^(Ala, Asn, Cy 

s, Gin. Gly. Me, Leu, Met, Phe, Pro. Ser. Thr. Trp, Tyr, Val). mmm-r ^ J m ik 
la. Gly) . ^n-r 5;i&(lle, Leu, Val). i^Kni^>'T5;i&(Ser, Thr). t5HMt 
5 ;^(Gln, Asn). #511^5 ^^(Cys, Met). ^^(His, Phe, Trp, Tyr). W. 

MMx^-r i I m Trp). -f5 7@t(Pro, 4Hyp) V ic ^Mi" 6 C t fr'^'T § ^ o 

Lv^c 4^-?^. Ala. Val. l%n:^U W %<7)m . Se r;^ ^'Th r<^ [1^ . As pj^ Df G 1 u<?> fl^ . Asn;^DfG 
[ 0 0 7 3 ] 

<^?lk?lzpff]\\-t ^ -^y ^ \^mm t L T ti . y y >i -^"Mm ^ (HA) . r >i 9 ^ ir^Sh 
V > 7. 7 X ^ - -H (GST) . ^ 7- 7. ^ > 7. p . #m t 7. ^ > 5^ r ( 6 X H i s . 10 X H i s V) . 7" 
a^^>CMfn-. ^^L- h - 7s|tg^MeM (MBP) . r a ^ > ^S^B^Df n" . a-^-- 

^•;>Klfn-. |9-^^^'hS-5^--lf. 6-5^^. c-myc»fA-. E-5'r(t;^'a--^-;U7T- 
^--Jkt^cx h - 7") . FLAG(Hopp et al. (1988) Bio/Tehcnol. 6: 1 2 0 4 - 1 0 ). Ick^^r. pi 

8 HivBfK-. Hsv-^ r (t h ^m-^ 'I ^ 'I ^-mm&W) . sv4 0Tj/Ljii)fn-. T7-57 r (t7 

genelOMSM) . VSV-GPifn- (Vesicular s t oni a t i t i s ^ ^ ^^ 7. H M M ) V ^ fi H si SO 

MH-t ^ z t t^x § ^ o 

[ 0 0 7 4 ] 

^^HH<^PLAPi: LTli. lil _h J: 7 V ^ 7' ^ H ij^ al?> l-f <?, tl . fj;ildr. Huie<^Se^'JS 

: 1 1 ti^ T 5 ; mmm tmwt(sizm-(^-r ^ j mmn^^t . le^os-^ : i i 

xm^ ti § -F 5 ; ^ie^iJ^*i-^ # H t ^Me^ ic |B]M<;^PLAPv$'l4^^ L . t^-o. 

mm9\~\z ^'S ^ n ^ ^ 1 'I y ^ \^ t: ^ L . z zx. r p lapv$'I4 j tit. ?i 
APic fctt ^ -F ^ 'i 7 ^ 7. 7 7- ^ - -tf <7)Sia>$'i4^«m-t -5 „ mwm\zmw^'i^'\± t It . 

^It. ^ii9 y ^mm^rz'X^yikfy^'lii]^. mmm^ : l l X-^^ti^-r 5 ^ i&Se^Uib- 
'b'&^/r; ^7°^ H i,^%-t^PLAPv$'l4i:itfSLT. m^lt. l%li(_h. ^*L<li3%Iii 
Ji. Jc^^tL<ttl0 J:^^*L<tt3 0 %W±PLAP>$'l4^^-t -2. Jt^lc^M 

mizmn^^^'\^^^'t ^ tK-^^ Zt i}^X^ PLAPv$'tt<?>M#=95'^iiJ^^aicov^Tl±^ 

[ 0 0 7 5 ] 

1 1 . *^BH<?>PLAP^ ^ 9 - 

^^HHlcfev^T. ^>5Mfl6^ei*-r ^ 7 ^ X 7 T 5^ --if ^ ^ - (WT. 

HH^7>PLAP-< ^ 5^ - i: ^it^*»3S-g. ) PLAP^ ^ -ti: -5 3 i: i?*T- 1 ^ 

^7 5^ — ^ 7 » 

[ 0 0 7 6 ] 

I'MT. *^b;^<7>PLAP-^ 7 ^ - ICO v-^ TP Affile msj^-t^, 

^^m<^?ik?--< ^ 9 -izit. mwumw^n is z/^¥tm<^?ik?^ ^ - -t ^ ts ') ^ ^ l 
mm\Hx^mn<7)fikfi}^^M^fi^ x 7 izm'^mmmmriz^mn^fik?^ =1 - h -t^ # 

[ 0 0 7 7 ] 

*i&B)|(7>pLAP^ 3 - K i" ^ # 'i ^ 7 u :t ^ H a . E^ijs^ : 1 0 xm ^ tl § tf^^ie^ij t 
T $ ^ i&se^ij ^ =1 - K -t ^ ^ ^7 u :f ^ H ( K^ij s-^ : 1 oxm^fi^ mmmn iz m ^ 



t^) ^lit)-. K^iJS^ : 1 1 xmt> ^ n^T ^ ) ^le^ij tc v^T IS L < \tW^m<^'r 5 

T . PLAPvl^'tt^* L . . HHfla^^lC $ n ^ # V 7" ^ K ^ =1 - K -t ^ # ^ U 

^ F ^*^B^[cfeV^T<$ffl-t ^ C i: i?>T-§ -So 
[ 0 0 7 8 ] 

le^ij a ^ : 1 0 T ^ ^ ti ^ t^.ieie^ij ^ ^ m ic ibj - ^^^.^le^ij ^ * -t § * ^ ^ v ir^ 

H i: L T . le^iJ : 1 2 iD J= l/^K^U S-^ : 1 4 i-f ti -5. o c n # 'j ^ u ^ 
Htt. pSEAP. PSEAP2 ( ^ o > ^ >v ^7 ^ttSi) <?>gP^@e^U iJ^ib ^-5 # ^ U :r ^ K ►) 
. a > -7- ^ ttjb- A-t -5 C i: § -5 o 
[ 0 0 7 9 ] 

tfc. :#:^BH60PLAP^ :3 - K-t^* 'i ^ u K ii. Sfi^US-^: 1 0 icie 1^ i& 
^iJ^Slc 7° ^ v-^^tf L . itfel^JiiliiJ^if (PGR) (Current Protocol s in Molecular 
Biology, J ohn Wi 1 ey & Sons (198/) Se c t i on 6 . 1-6 . 4) ic J: . t h . ^ 7x . ^ -y h 
. ^ +»■ ^ . A X ^ - . :^ -7 h -f 9 . ^ . ^ ^ . \^ V #(?>t^^ . ^ t L < ti t h 

[ 0 0 8 0 ] 

o 

^ - 7' ^ 7. 5 H MUtgUl (Kiney, et. al. (19 8 3 ) 2 6 ( 1 ): 9 1 -9 9) ^Pvu I ITt^Df 
L. MCSK^iJ»f>t^l#-2. 3 h i]^X'^ Mas^MCSK^iJDfn-^ "7 9 - ^' => 7. ^ Y pUC18 

<?>Pvu ll-*t-fh+^. ^--IfiXft (TAKARA, C a t. 6 0 2 2 ) ic J: A L 
-<i'5'-7°^X5 HpUGI31^#^Zi:i?»T-§-g.o 

t hflSMcDNA^ -^^Mi: LT. ffi^OS"^ : 1 6 J: Se ^ij S ¥ : 1 7 T^L 

/c:*- =!'DNA^7"^ ^- t LTPCRjxItv^tf o T 2 7 3 bp'7)PLAP cDNADfn- 1 ^ f# ^ 3 ^ 
)b*T§^„ /^ic. t h ilEiMcDNA^ ^ 7^ ^ 'j -^$1^ t L T . le^iJS^ : 1 8 J; ^^le^U S 

: 1 9 T^Lf-:*- 'j :3-DNA^7'^ ^ i: L T PCRjxl^^^ tf o T 1 0 2 8 bp^oPLAP cDNA 
Dfn- 2 ^t#-g> C i: ;b^-T' => A -? -<r)UmW.n liWT^O i: T ^ » 

7° ^ ^ ^- : CCAGAATTCCTGCCTCGCCACTGTCC (Se^OS-^ : 1 6 ) 
7° ^ ^ ^- : TTAGGATCCTGGCAGCTGTCAC (K^OS-^ : 1 7 ) 
-7"^ : GTCACAGCTGCCAGGATCCTAA ( 12.^0 : 1 8) 

-7" ^ ^ - : AGGACCGTGTAGGCCTCCCTGT (iC^OS^ : 1 9 ) 

iiMPLAP cDNAWn- 1 J: ^' 2 ^Bam HlTtJJDf^. 'i -tf ixff^ ( TAKARA, Cat. 6 0 2 2 ) 
tc J; ») L . PLAP cDNABfn- 3 C i: § ^ » /^tc. ^MPLAP cDNADf A" 3 ^Eco 

RlfcJc^Sma IT't^lffL. Eco Rlfc=k2/Sraa 1 T-kj] ^ ti pB 1 u eSc r i p t KS (Stratagene) 
45^. ^--tf jxfS (TAKARA, Cat. 6 0 2 2 ) ic J: f¥Ai--& 3 t i)*T-§ So #'btlfc7°^ X 
5K^Hind llliDiD^Xma IT'^:^»fLT. PLAP cDNAif A" 4 S C i: )b«T' # S o 
[ 0 0 8 1 ] 

PLAP cDNA<7)3 'PJBfn-^^R!^-t -i. f-a6lc . K^Ug-^: 2 0 J: ^^E^iJ : 2 1T^L 
/i^ -^Mk^m'^ti^^XT =-~ 'i > r$ i±;N^. DNA polymerase^fflv-^T— ^MDNAlIf 
n- i: L . pUG131<^Hinc 1 1 h 'j -fe" jx)t^ (TAKARA, Cat. 6 0 2 2 ) ic J= A i" C 
i:)b*T'#So )Xlc. ^M^-^x^H^Xma lfcJ:^Aat llT'^:^»fLT. PLAP cDNA^n-5^ 
#S Z i: ib*T'§ -So :r =CDNA<75l^*ge^lJ l±J^{T<^ i: "9 T'^lSSo 

'i ^'DNA : 

AAGCCCGGGATCGTAAGGCCTACACAGTGCTACTGTATGGCAATGGCCCAGGGTATGTCCTAAAGGATGGAGCTAGACCA 
GATGTCACAGAGTCAGAG (Se^OS"^ : 2 0 ) 
^ r^'DNA : 

AAAGACAGCGACGTCTTCCCCTGCGTGAGTCTCTTCATCTAACGGTACGGCCGATTGCTGACGGTACTCTGGAGATCCAG 
ACTCTGACTCTGTGACAT (K^US-^ : 2 1 ) 
[ 0 0 8 2 ] 



- >; > -tf/c^. DNA polymerase^fflv^T— ^MDNADtn- t pUGUl^oHinc ll-^-fh 
\z ^--Ifjxl^; (TAKARA, Cat. 6 0 2 2 ) \z ^ *) W A-f ^ Z t i)^XB iXtC ^1^7'^ 7. 5 
H^Aat IlfcJc^Bgl llT-t^HfLT. FLAP c DNASf 6 ^ # ^ C i: § ^ <> ::rDNA<^ 

:^ M i^DNA : 

GGAAGACGTCGCTGTCTTTGCAAGAGGTCCCCAGGCACATCTCGTGCATGGCGTACAGGAACAGACTTTCATCGCTCATG 
TAATGGCATTCGCAGCAT (ffi^iJS^ : 2 2 ) 
rfDNA : 

TCCAGATCTGGGTTAACCTGGATGGGCAGCGTCTGTCGTACCTGCTGGTGGA&CTAAATCGCAAGCGGTATATGGCTCCA 
AACATGCTGCGAATGCCATT (gC^US-^ : 2 3 ) 

iiKPLAP cDNAif^t 5 J; ^ 6 ^ . ito C 36Xnia IfcJc^Bgl I I Ttnif L pUG 1 3 1 4^ 
. 'i ^- ^fixFt (TAKARA, Cat. 6 0 2 2 ) ic J; ^ A-t S 3 i: -5 o 1^. 7' ^ 7. 5 K ^ Xm 

a IfcJ^l^'Bgl I l-^-t^W S 3 i: tc J; ^) . PLAP cdHkM ^ 7 ^ m ^ Z t io^X ^ ^ o 
[ 0 0 8 3 1 

^v^T. Se^iJS-^ : 2 4 J: ^Jfge^iJS-^ : 2 5 X^Lfz^t ') rfDNA^^fi^L. "F-- 
y -tfTT 5^7" 57 -DNA 1 z h i)^X% ir :^nk<Dm.mm.3^\\t\^Xy <r> h^^X 

ir 'i :J'DNA : AATTCAAGCTTACCATG (K^US-^ : 2 4 ) 
:J'DNA : GTAAGCTTG (le^OS^ : 2 5 ) 
-^'J. PLAP cDNADf A- 4 ^ PLAP cDNABf/V 7 pUGUl^Hind 111 / Bgl A V\z ^) 

^--IfjXl^; (TAKARA, Cat. 6 0 2 2 ) ic ck ►) A-t-S C t i)^T-§ ^ M 7" ^ x 5 H ^ E c 0 R I 
i^Jc^Sph \xmMi^. ^M-F r -7' 5^ -DNA 1 ^ ^--tfjxlt^ (TAKARA, C a t. 6 0 2 2 ) J; ►) 
A-t -5. 3 h h^X% S o W±<7)J^fFlc J: . :*:^HH<7>P LAP^n-Ki-^^-;^ ^U:*- 
^ H ( K^iJ S-^ : 10) z ht^X% ^ . 

[ 0 0 8 4 ] 

^ BH </) P LAP ^ :3 - K -t ^ * 'i ^ U :^ ^ H # t tl ^ . E^IJ S ^ : 1 IX^^iX^T 
5 ; ^K^iJ icfcv^T 1^ L < tt^itfUlc^-F 5 Jmii^X'k. f¥ A. ^ ti $ ti t 
5 ; ^Se^iJ ^ =1 - H i" -5 # ^ ^ U :r ^ hMi . [Mo I ecu 1 ar Cloning, A Laboratory Manu 
al 2nd ed.J (Cold Spring Harbor Press (1989)). [Current Protocols in Molecular 

BiologyJ (John Wiley & Sons ( 1 9 8 7 - 1 9 9 7 ) : tc S e c t i 0 n 8. 1 -8. 5) . H a s h i mo t o-G 0 1 0 et a 
I. (1995) Gene 152: 271-5. Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488-92. 
Kramer and Fritz (1987) Method. Enzymol. 154: 350-67. Kunkel (1988) Method. Enzy 

moi. 85: im-m\zt^m<^^^iimmm^mm¥t'Am<^:h'A\z'i^^xmm't ^ z hij^x% 

^tz. # ^ ^ u K lc^^^4>Ai--5 icii. KunkelvS^ Gapped dup I e x>S 

^aicj:^). m>i^^mm^m^mm^'A^nm\^rz^mmAm^yv. i^QuikChange 

Site-Directed Mutagenesis Kit ( 7. h ^ ^ x->aM) . GeneTailorTM Site-Direct 
ed Mutagenesis System (^> t^'hn!i;=^ic>:g:iU) , TaKaRa Site-Directed Mutagenesis 
System (Mutan-K. Mu tan-Super Express Km# : 9 ti ^ -i ir^±U) #^fflv^Ttf-73h 

[ 0 0 8 5 ] 

:*:^HH<50PLAP^ =1 - H -t ^ # 3? ^ u K coUmm^ <^BUlt . ic J: "9 BC 

m m^-f ^ z t \z X n ^ z t t}^X ^ ^ . mx.lt. ~J Tir^>- ^ V ir =F \i ^-y 9 - 
^ ^ 3 >vS (Sanger et a I. ( 1 9 7 7 ) Proc. Natl. Acad. Sci. USA 7 4: 5 4 6 3 ) V ic J: 

^ 'ij^ z hh^x% ^fz. m'M^jj}Hki^ - ^ :T.y ^ -^mm Lxmn^m^-t ^ z t ^ 
^mxs^^ » 

[ 0 0 8 6 ] 

^fz. ^mnco?lkf-<^9-lt. pSEAP. PSEAP2 ( n > ^ >v ) ic te^ftOPBe^lJ 

Ai- ^ztizJii-oX^m^zt io^x # ^ o 



[ 0 0 8 7 ] 

12. ^mn<^fih?-< ^ 9 -mxmm 

WTic . :^^BH<7)PLAP-^ 9-mAmm<^i'¥mnn:iz-:>\-^x^m\zMm't^. 

[ 0 0 8 8 ] 

« ^^L<ii. iii#Lt^^i^Efe*<?^Kt^jfflfla tfln^Efla. mmm. mmm. nmmm 

±.^mm. fi^mm. mm^mm. mmmm. mmm. mmmm. ^mmm (m. v 
^u-7T-i/. rmm. Emm. i- ^ ^ ^ >i ^ ^ -mm. mmmm. n^n. numn. 
wmn. ^11) . nmt. mmmm. m'wmm. nmm. n^mm. mnmm. $immm 

[ 0 0 8 9 ] 

m^mm^<^^^m<^?lk?-< ^ 9 - com Ait . ::tU^'h#U-^3>^a(Chu et al. (1 
9 8 7 ) Nucleic Acids Res. 15: 1311-26). :^ ^ t — v ^ ') V - u'd . M^^^ 'i 
(Current Protocols in Molecular Biology. John Wiley & Sons (1987) Section 9.1-9. 
9) . ^/Jn xW^f^ ffl L AyS. ^ ^ u ^ y ^ ^ b ^ 'j # 7 ai ^ a 

^(Derijard (1994) Cell 7: 1025-37: Lamb (1993) Nature Genetics 5: 22-30; Rabind 
ran et al. ( 1 9 9 3 ) Science 2 5 9: 2 3 0 - 4 ). 'i # 7 ^ ^ ^ 5 > vS (G 1 BCO-BRL) . 'Jym^'i 
i^'^A-aCChen and Okayaraa ( 1 9 8 7 ) Mol. Cell. Biol. 7 : 2 7 4 5 - 5 2 ). Ukl^^^h^y 
vSdopata et al. ( 1 9 8 4) Nucleic Acids Res. 1 2: 5 7 0 7 - 1 7 ; Sussman and Milraan (1985 
) Mol. Cell. Biol. 4 : 1 6 4 2 -3 ). FuGen e 61^^ (Bo eh r i ng e r-Mannh e i m) ^ ic J: ►) ^ - <t 

[ 0 0 9 0 ] 

. DMEM. MEM. RPM 1 1 6 4 0 . IMDM. F 1 2^iO±gil!i^ffi . 'B^lc m m'Jl^m (FCS) 

^<?>jflL-/t. -r ^ J B:. — ') y Xlt h \^ h -7 ^ y ^ t^'^lju-t ^ z 

tio^X^. pH|^6--8. 30--40°Clcfcv^T 15'^ 2 0 0 ^^HU^<7)igft^ff 7 3 **T'# ^ 

com. 'Z^^izm-c'^^xt^itco^m-^n fz") . m^jkumn^kn-^rz'O't^ztij^X'^ 

[ 0 0 9 1 ] 

^^mco?ik?-< ^ 9 -mAmmit. ^^^^m^^^zt^Tifmx^h^t)^. t^^^\c']±m 

i)^m^ Z t^Ml-f . Xlt. *^HH<?>PLAP*«J: ^mLTv^.5lfflfla^5X#L. '^^Lfz 

wm^k'^mt^^tzibiz ^ ri- — y ^^n^ z tij^x'^ mmcr> ^ u--^ ^it. 

(m:tlt. m9\^^Wit: . 7n--^^^h>h';-lCj:^-b^UV-T"^> ) iz ^ *) 'if V Z 

tf}^X^^. ^ - -y r'^<r)mmnt}-h . PLAP>$'tt<^iiJ/^. ^T^^'f^B^^vS (mx.lt 
. /^aB^RT-FCRvS . J --^fy y'u -y 1 y iT^t: t) \z ^ ^mUk^ ^° -^^M^lz ^ *) m.M 

t^^^m^?ik?-< ^ 9 -mAmmn^m^^i-t ^ z t ij^x^ 

[ 0 0 9 2 ] 

1 3 . PLAP7l^'l4<?>PJS^vi 

(1) In vi trolciDlt-S*^HH<^PLAP7lltt<7>iiJ^;'jvS 

-^mn^?ik?-<^9-mAmm^m'iMt:mmi^^L. t^^±m^mmmmtm^L. m 
'Mtcmm ^ y ^ ^ h Lfz'^. PLAP7$tt^iij/^-t § c PLAP>$'i4ti. it'^^^yt^^.m^mim 
-t ^ z t xittt^'tt:^m^^ ^ z t . itf ^ L < itit^¥ti^mm^m\m't ^ z tiz ^ ^x . w\ 

m-f^ Z h t^'X B ^ o 
[ 0 0 9 3 ] 

mr. J: mmizmm-t 

^mncofik?-< ^ 9 -mAmmit. ±':^co^^\zm^zti]^xB. x. t^^-t ^ z tij^ 



^-f ^ Z t t)m * L . m^m it. b O^Oo-h S O'C. itf^L<lt60'Ci)-^70'C. iff 

-f ^ Z t\z ^ *) "lf^ Z t ij^T' B ^ o 
[ 0 0 9 4 ] 

mi^^y I - h \zmB . ^ h ic tgft-t ^zh t l v-^^ 

iz ^ ^ti ^ ikm^^<^?lk?y^^'^^y^ ^ M fzdb . 5 0 °C*-'b 8 0 fi^ * L < a 

2 0 ^ij^ib 6 0 ^li^m-t^ Z t 
[ 0 0 9 5 ] 

hffj^fxftLxit'r^^tT^^mz't^c^X'^rLit. ^ ^mmitm^^ fit^^^. mwizit. mx. 

It. 4-iiie t h 0 X y-4- (o-p h 0 s p h a t e p h e n y 1 ) spiro [1 , 2-d i o x e t a n e-3 , 2 ' - a d ama n t a n e] . disod 
ium salt (l5iJ;iia:. Lumi-Phos 5 3 0 ( Lurai g e n. 1 n c. ) m^'' ^ Z t ij^X' % ^ . ^fz 

. mw^mm-t ^m'iikt txit. m ^ ^mmm^kmrn-t ^ z t h^xB . m^it. o. 28 m n 

a2C03-NaHC03. 8111M MgS04. pH I ^ . h ^ y^'Brnt: t ^ m ^ Z t fj^X B ^ . tgft_h 
'mlt. m \z ^ m I X ^ z t i)^X B . M'M.mm<^ l 0 % ( v/ V ) g S ICS: ck 7 tc 

f]]ix.^ z t fj^m t L 

[ 0 0 9 6 ] 

°Ct-h S < It 1 b'Cij^h 3 O'C. nizitf ^ L < It 2 0 'Ch^ ^ 2 b 'CX . 1 0 

^*-'b24^^. ^ ^ L < It 3 0 ^ i}^ ^ 4 ^ Z t t^X B ^ o ^^^^-^-N+li. 

m^-f^ z t ^ L 

[ 0 0 9 7 ] 

-5^- Perkin Elmer, ARVO) ^ ^ Z t \z ^ X Wl&X B ^ . iij^^^*a^# 

hfirzi$.^nkri^'\±t-t ^ z t **T'§ 

[ 0 0 9 8 ] 

(2) In vivoizisn ^^mn^?ik?'i^'\±^m^:^'{i: 

mmmtu^L. m-Mt^mm ^ > ^ ^ - h Lfz'^. it'^^T^^km^m^-t^ztiz^-^ 
X. ?ih?'i^'\±^'mm-t ^ z tt^xB 

[ 0 0 9 9 ] 

UUL fz^i^mit . 'Z^mizm-c x?ik?^^t^m^ t ^ ^^x^^m^^^m-f ^ z tt^xB 

^» ikm(^Ma\zit. S'H^lCcboT. ik.m'k^m-t ^ z t t^m^ L^^. ^mtrz^i^mlt 
. PLAPvUtt^iiJ^-r S ^X. mM^j:Um. t < l±4 riiiT. ^izn^ L < It- 2 0 °C 
l^irxi^^-t ^ Z t ij^XB 
[0100] 

^fz. 4i#^?x43tc# ttiS#t h |fti^Ei3*<^PLAP>$'l4^^>$^ -tt^f-i^. bO'Ct^^S 
0 °C . ttf ^ L < It e 0 °Ct^^ 7 0 . iS^lzn ^ L < It 6 4 'C io- ^ e e 'CX . b ^io-^ 1 2 
0^.itf^L<lt20^i)^^6 0 5)- "t -5. c t t^XB -2.= 
[0101] 

)X\z. ^i^m'kMWMmtU'^'t^. ^WMmlt. PLAP<50*H t ^Sr § t/S^ # ^ . FLAP 

ij^mmtx it^^^^i^z't^<^x3htnt. ^^mmitm&^ti^^^^. mwizit. mx.it 



s 4-ffiethoxy-4-(o-phosphatephenyl) spiro [1.2-(lioxetane-3.2'-a(laniantane]. disodiu 
111 salt (#y;c^i\ Luiiii-Phos 530 (Luiiiigen, Inc.) '5r^') ^ ^ Z t ij^X^ B ^ o ^ fz . 

mw^mm-t ^m-mt txit. m ^ <7>mm'^'ki$.m-t ^ z t . m^it. o. 28 m 

C03-NaHC03. 8 raM MgS04. pH 1 0. 0 i?^ tKvS^S >^ if ^ ffl ^ C t ^j^T- § ^ <= 

. ic t Tfflv^ ^ zt i)^xB . mwm'm.<7y 1 1 0 % ( v/^ v ) nmn^^^ Z t 

[0102] 

^i^m^mn'inmtU^L . m^-^^mm ^ y ^ ^ h -t ^ o ^>^^-<-hit. 5 °C 

3 S'C. < It 1 5 °C 3 0 r . miz^ ^ L < It 2 0 i)^ h 2 b 'CX . 1 0 ^ 

i}^<b 2 4 mm. itf ^ L < It S 0 ^ i)^ h 4 ^ Z t ij^X B ^ . -f>^--^-h45tt. m 

[0103] 

^ > ^ ^ 3 > It. it-^¥tyc^^,m^wim-t ^ . it'^^yt^^.mit. nim^y°i-h') 

-5^- (#0x1^:. Perkin Elmer, ARVO) ^ ^ Z t \z ^ X Wl&X B ^ . )MIJ^^*d*# 
[0 1 0 4] 

PLAP)^'i±^iij/^-t^ c tx3mmm^<^m^m-\^^m\&'t ^ z t h^xB -Sc 

[0105] 

^mn<^fikf-< ^ 9 -rnxmrnit. m':^^^^izm^ztt^xB. x. i^^-t^ztt)^ 

X%^. ^fz. WW.-t ^mBlt. in vivoT-i:g«^ti^t^OT^K>oTt ckv^ (Asano et al 
, Jpn J Cancer Res. 1999 Jan; 9 0 ( 1 ) : 9 3 - 1 0 0 ) o 
[0106] 

i^^Ltzmm^ . h $f]f!iizww.-t ^ . t h t^ii^tt. m\zm&^ n-f . 

Mx.lt. V ^ 7x . ^ -y h . t ^1, t -y h . ^ m^7-. 9 — . ^ -4- ^\ -i :^ . ^ 'i . — i h ') . 
9 . \^ V i-' . ^ ^ . ^-^ ^ ^ i-f ^ fi . ^ ^ L < a -7 ^ 7s X ti ^ -y h . nizW ^ L < It^^ 

xT-as^o ^fz. hm'>f?}-^<^mmmiint. ^^ifizm^^n-f. m^it. i^r. mn^iH. 
\k^. cm^it. m. m<^^mii (m. mm. mn. mm^f^. ±mm}&n. mm. u 

m. umrm. ±mikm. ^m. 4^m) . wm. rmi¥. n. mm. mm. nfm. ±mm 
. ^^\km. m^^. nm. sm. Jkm. mm. m. «fbw cm. ±m. ^hm) . itw. 'tj- 
m. mm. mm. mrm. ^mst. m^Lm. mA. mm. ntim. f^. mm. 

[0107] 

^m-t ^mm^lt. ^flzm^^ti-f. m^lt. 102)b-ibl09cells/^head 
. i^f^L<ltl0^i3-hl0^ce \ Is/^head. ^*)W^L<ltl0^i3-^10^ 
ce 1 1 s/head. JNflc^^L<li5Xl 0 ^ ^ b X I 0 ^ c e 1 1 s/^head 
Tib -5. o 

[0 1 0 8] 

3n\zmLxit. mmiii^i-izm^^izt^B^ n^mi^^^A.x\-^x ^ ^^-^^ mx.it. ± 

il^i^TK. ') ^mMWrn. i^^'m. Jfiiit. ^^Jafe J: ^ .t^^ >- > ^ -b n - 
tt^mi-fhtL^. ^fz. mB<^&M t^j: ^mi¥ (Mx.lt. cHoi^i^ (Ame r sh am B i os c i enc 

e, 1 7 - 0 4 8 5 - 0 1 ) . mm9\^^Wf^^ (mx.lt. ^ ^ - . y i y'n ^ ^ if h a 
^ ^ > . ^ ^ ^ ^ < ^ y WiM . -y' x=i ^ t ^ ') ^ > . r n 5 ^ ^ '> ^ > . =; > K 
a ^ > . Ji u y ^fzltzn^ 2miil±.<^U^at>-^V) ^fzltY 

^fz. 3W.izmLxit. jfiLWff^iHT (mx.it. fkmnikmmmmm^ (vegf) . 
uM'itmmmmmmm.mi' ( b f gf ) . m:'\imm^mmmmm^ ( a f of ) . \k4^m. 

i*l#MH^ (PDGF) . h^>X7:r-$>ritmEgT-|9 (TGF-^) . -r y i^' 



:^ # :r ^ > ( a n g i o p o i e t i n ) . WIEflaii M 69 T ( H G F ) ^ ) ^ ^ ^ T T 
[0109] 

o ^t£#)^i±. h $n^^^<^^<^X'$^tLit. ^ commit tL-^j:\^-b^. ^*l< 

a ini i& . JEL ^ X A if T ilo § „ 

-20 riiiTTff 3 i: ^)»T-§ 

PLAPvl^tttt. _hi£<^PLAPvl^'l4<?>iiJS;^>Slc J; ►) C t h^X'B 

[01 10] 

^BHcoPLAP-^ ^ 9 - \z n ^ m^^^'\±\Z L X ^ it-f ^ ^^XS^ ^ . iaMPLAPil^'li^ilJ 

^•t^ z tx. ^mn<^?ik?--< ^ 9-izmALrzm'¥mmmm\zi5n^m'¥y^-\i.'kmi&-t 

^ Z t i}^X B ^ o 
[0111] 

fFML. N t^i^t^^MC-fb^i^^S^L. ^#-JS4'<?5PLAP>l§'tt^iiJS-t ^ 3 i: 

-g) C i: T # -5 o 
[01 12] 

% B/^ (7) p LAP ^ ^ - ic ti . ^^feij p s 1^ ^K^ij ^ 1r -t ^ # V ^ ^ U ^ K ^ # ^ T v-^ 

^ z ti}m^ L\^. m^mmm^'H^^mmit. n\zm&^ n-r . mx.it. hre. il4re. e2 
r^^^ummn. h a r>s##*s^se^ij. GATA-i*s^jg*se?ij. k?i'^^^ummnx 
itf,bi'^^^ummn^<^ik<^m'¥mi'^^^mm^^ t-^mm-t ^ z tt^xB . n^i-<it. h 

REXti \iaiX3h^o 
[01 13] 

BUa2<^^vST. :2|s:|EB;1<;0PLAP-< ^ 5^ - A«e flS ^ h mmizWn. L. ^^ti 1-®!?^^^=^ 
^ f-^ W -t -5 3 i: § ^ o 

Ig/kg. ^tL<ttlOOng/kg;??-'blg/'kg. J:^*TtL<aimg/'kg 
h^h I g/kg. if#lc§f^L<ttl 0mg/kg*^'^3 0 0 mg/kgTil6§o 

#t h ®jtj^^^i^^<?^ft:^ii^<?^s^i^»ia. *#icPR^^ ti-f . mx.it. mm^Wu m 

±Wm^<^^lk\'i^'W.<^m'&lt. m^^<^^'AX'iT^ z h ib»T'§ So 

fb^i^^J^Jf L t h l^ij^ t ^^K?^^#it45<?>PLAP>$'l4^ . )ri-Mg¥<?^^i£#i*4'<?>PLAP 

^ zhizx^ . m.'^'{^-\^iz^m^H- X. ^ it^m<^ ^ ^ ') - ^^n^ z t 

[01 14] 

16. t h l^i^t tCfcv^T . PLAPil^te^Jg^gi: LT^tl*EflaiSC^/;:litt^#l*^ 
*^HH<7>PLAP^ ^ $'-4iA«Hfla^#t M^if^lc^+ftL. -SSH^MWL. ^^v^tfc^PL 



[0 115] 

:*:^BH<:?^PLAP-< ^ 57 - icii . ti^^^K'^^iJilie^'J -5. * 'i ^ U ^ K ^ # ^ T 

§ c i: t L v>„ cc-?-. '{-I'm m^.'^ mm mm tit. i-i'm'fi^iciK'¥^^n>^tt^* ltv^ 

5^ — . UbiQuitin C'y'u'E— 9 — . Elongation factor 1 alpha (EFla) '7" u — 9 — 
. )5-actin"/at — 5^ — . Glyceraldehyde-3-phosphate dehydrogenase y' u — 9 — . P 
hosphoglycerokinase"7°at — 5^ — . /9 2 -Microglobulin 7° a^ — 5^ — . |9-Glucronidase 

^ - V^f^m-tS 3 i: ;b^-T'§ -5.0 SV4 0 7' a ^ - 5^ - i: L T ti . #J;il^. gfi^US-^ 
: 9 T ^ ^ tl § le^ij ife If tl § o 

<7>PLAPvl§'l4<?>PJ^^tf 7 3 i: t^'X § § c 
[01 16] 

J; o Tl^'^tl/cPLAPv^'tttt. ^f^t M^t/t5-;Ucfclt^^t6lfflflai&lcfi?^i^LT'^fb-t'2. t 
^0T*>^. iil^JLAPvl^tt^iiJ^i-^ 3 i: ^Umm^^Wl^-t^ Z tij^XB 
[0117] 

Lrc*«oT.tlIWi-^HUi5J:^]ii3'a^WligtaWLfc^T'<7>^#-^4'<?5PLAPvll'tt^l^ 

^3^:icj:'9. ^^th m^'ET'Jiizisx-^x. 3n.Lrzmm^<^^U'kw\^'t ^ z t ij^x^ 
m^m'i^^^mi^^ z tt^xB 

[01 18] 

1 7. #t h l^t/t ^-^MCfcv^T. PLAP>^"l4^Jg^gi: LT^tftfflflaiC*fcaifi^#l*tC 

*^HH<^PLAP-? 5^ -ilAUHfla^^N t hW]miz3n-t^ z t iz ^ *) h W]fi^ Ji ^ 
fFML. ^-^jtl/Zi^^t Niftt/t ^^Hcfb^i^^^-^ L . ^#v*4'<?5PLAPvl^'tt^ilJSi-^ 3 

tc i: o ^mmm'^^rzitmrnmniz^m^-^^^it^^'k x ^ r^-^ 3 t 

[01 19] 

*^HH<^PLAP^ ^ 9-izit. 'mnmmi'^mwmnt-^^^ ^ ^ u H^#^T♦v^ 
^ z ttm^L^^. zzx. 'mnmrn'^mmmn tit. ti^ft^icK^ia^sviitt^^LTv^ 

iff ICFSS^ tli*. fJ;itJ. SV4 0 7°at-^-. CMV^'at-^-. ^ 5 > ^ - 4f 7" u 
^ — 9 — . Ubiquitin C"7'n^:— 5^ — , Elongation factor 1 alpha (EFla) y' X3 ^ — 9 — 
. (3-actin"7'at — 5^ — . Glyceraldehyde-3-phosphate dehydrogenase y' x=i ^ — 9 — . P 
hosphoglycerokinase^'at — 9 — . j9 2-Microglobulin7°at — 9 — . i9-Glucronidase 

-/m^- 9 -m^mm-t^ z tt^xB sy^y'^'E-9-tLxit. m^it. mmm^ 

3 t h^X § -5 o 

i^k^ hm^^'f^'i-^<r>it^fd<^n^^n:it. mizmm^ n-f . mx.it. mau^. mm 
s-^. ikTR^. mmiHt^-^. mmnn-^. mm^nn-^mt^^i-f hn^. nmmtLxm. 

Ig/kg. ^*L<l±10 0ng/'kg)b-'blg/kg. J:»)W*L<lilmg/kg 



i]^^ 1 g / k g . iff ic ^ L < a 1 0 m g / k g 3 0 0 m g / k g T ife § « 

3i:;b^-T§^, t . S ff^ltt^ IC T . IE fl^^ )ii ^ ffl K "t § i: % ;c tl -5, f:: 

[0 1 2 0] 

1 8 . iij S ^ h 

). ( 3 ) 1^ t hi^t/^ ^^MCfcv^T . P LAP Vl^tt^J^lgi: LT^«IHflaiS:S fetter 

mniz^m-^^^^it^^-^ ^ v r-t^;^vs (toie r i e . hm^^^^'nz 

^ -j - ^ > r-t -5 J ) . Xti . ( 4 ) # t h i^t/ 1 ^^nc fcv^T . P L A P vl^ 

(ittiie r 1 7 . #t h l^i^t 5-';Mcfcv^T . P L A P i: L T Iffl flS^ t 

itmmmniz^m^^^^it^^'k ^ ^ r-t^^vs j ^^j^-t) ic^v^^ ^c7>T'*> 

7ai7ix3>M^. IIH)iaJ:5«5*. PLAP*M^^}*. P L A P '14 PJ ^ ffl M » 
[0121] 

^v5Mrri^t±3*T ;b ^ 'j 7 :f 7s7 T 9 - ^ §tM ^ ^ - A Iffl M ^ # * "t -S 10 S ^ h 

^ hm^'E^ji\zi^-n^3mmm<^<^m'¥y^'\±<^m&:^'A} -^^s-t) . (2)#tM^i^ 

^•7-;HCfcV^T. ^^^l^ttfCi^W^^X § fb^t/^ 7. 7 'j ^ i" ^ ( HU IC T 1 5 

J ^^j^-t) . ( 3 ) t h t/jt/t ^^MCfev^T . P L A P V^tt^Jg^g LT#«IEflai(^ 

fzitmrn i^miz^m^ ^ X. ^ fb^t/^ 7. v ^^--t ^ c Huie r 1 e . ^t^ t h 

^^^Hzis\^X . P L APvUtt^Jgi^i: LT^«IIH)ia^^/clitt«#^«lc^W^-^^^fb 

L APvUtt^jgigi: Lx^mmmm^rzitmmi^miz^m^-^^^it^^^:^ ^ 
^^^--t^^TS (ttiie r 1 7 . #t: h®jii^t^~;Mc*DV^T. p L AP ^^'\i.^mmt tx^nm 
m^^rzitmmi^mizwm^^x.^it^m^ 7^ ^ r-t^^-a j ^^-t) izm^^^ 

^^X'^"). ^mn<^p L AP ^ 9 -mAmm^^A^x^^tut ^ < . ^ <^m<^m.f^itm 

Mmwi&^v hiz^^^fi^^cotLxit. m^it. =1 > h a - ;u$fflfla. 
p L A p mn^m. p L A p y^^m&mmmm^j: tt^mi^hn^. 

[0122] 

(Huieri 4. h i^i^t tcfctt § #itiffl)iaci3<^$E^v$'i4<^pjs^vs J ^^j^-t 

) . ( 2 ) t h t^i^ t ■T'^i^ icfev^T . $s^vl§'l4lci^W^ X ^ fb^t;^ ^ ^ r 

-t^^^i (BUie r 1 5 . #t hi^i^t ^^MCfeV^T. K^V$'l4lCi^W^-^;i^fb^i^^X 

-;-z^>r-t§;^>SJ ^^-t) . (3) i^^ hm^'En-Jilzii\^X . P LAPvUtt^Jg 



le r 1 6 . # t h t -T^ ^nc *D T . p 

t tCfcv^T . P L A P V^'li^Jg^ i: 

> r-t § ( ituie r 1 7 . t h t^t/ 1 

?^ ij ^ X' 3h . ^¥im^P L AF ^ 9 - 

P*H>§^^. P LAPv$'ttiiJ^fflM»?^^^^)t?^¥lf 'Jjtl^o 
[0 1 2 3] 



L APv$'l4^J^1gi: LT 
^^Hc fcv^T . P L A P 

7^ ^ 'j - ^ > § 



2|s IE # J: m ffl IC T . U^'^y 
-I UB Commission on Biochemical Nome 

mmm^izmr) < ^^x$^ *) . ^cnm^r 

m?>Malt. n \z L li- tilt L ^ 

DNA i^^r^i-'j .t^1^ie 
cDNA : mmm^^^i^ ') t'^m 



5 ^ ^'Sr t^m^xm^^ 

ncl aturelc Jc § ll§^<3o-5 



wmmm. ^ rzitmm 
-5 fb^t?^ ^ -- 
h $t]^^^ A.X\^fllt 

>i^^\i V m^. P L A 



-f^m^. luPAc 



A 


: T -T 


— > 




T 


: ^ 5 


> 




G 


: 


— > 




C 


: ^ h 






U : 


: ^ ^ 






N : 


: T -t" 


^> (A) . 


( G ) 



(C) ^rz\t^ (T) 



R N A 

mR N A 

d A T P 

d T T P 

d G T P 

d C T P 

G 1 y X a G 

A 1 a X ti A 

V a 1 X ti V 

L e u X ti L 

I 1 e X ti I 

S e r X S 

T h r X a T 

C y s X C 

Me t X ti M 

G 1 u X a E 

As p X ti D 

L y s X a K 

A r g X li R 

Hi s X li H 

P h e X ti F 

T y r X a Y 

T r D X t J W 

P r o X a P 

As n X a N 

G 1 n X li Q 
[0 1 2 4] 



-t"' :^ ^ >- "F -x" 7 >- > H ' i > ^ 

^ >■ T ; >- > H: > ^ 

a -f >- > 

V a ^ > 
-b 'j > 
X U — > 

J. ^ ir — > 

T 7-. ^ < ^ ^ > B: 

if > 
t X ^ > 

^ U >- > 
h 'j 7° h 7 T > 

y' u ') y 
T :^ ->< ^ ^ y 
^)L- 9 ^ y 



^ l=f 



. I=f 
. I=f 



3 ) HRE<?>t^iese^y^^-to 

7) 1L4RE^ ^ > -h> ^ 7xt^.^i£^iJ^^i-o 

9 ) sv4o<?>tii&ge^ij^^-to 
1 0 ) ^mmn^m^^-r >i ^ ^ ^ x 7 t 

1 1 ) 5> *^ Hd ii Efe * -F ^^ ^ 'i 7 ^ 7. 7 T 
1 2 ) 5> >5S ii Efe * -F ^^ t;; 'i 7 ^ 7. 7 7- 
1 3 ) 5> *S Hd ii Efe * -F ^ 7 + 7. 7 T 

1 4 ) 5^*^ilEiliE±3*7' ^ 7 :r 7s 7 T 

1 5 ) ^'smn^m^^-r >i ^ ^ ^ x 7 t 

: 18) ^^mmnn^^^T >l ^ 7 ^ 7s v t 

f-^ : 19) ^'Smnum^^^-r >i v ^ 7^-7 -r 
D N Aie^iJ^^-to 

C E^iJ S ^ : 2 0 ) ^ >5MflS^ i *-r^uy^';7^X7T 

D N AE^iJ^^F-to 

( E^iJ S ¥ : 2 1 ) ^£^Mi1fiM i * T ^ >; 7 :f 7s 7 T 
D N AK^iJ^^F-to 

( Se^iJS-^ : 2 2 ) ^>5Mfl6'^i*-r ^^ ^ 7 x 7 t 
D N ASe^iJ^^-to 

C E^iJ S ¥ : 2 3 ) ^ >5Mfl6^e i *-r^u^';7^X7T 

D N AE^iJ^^^^-to 

( E^iJ S ¥ : 2 4 ) v^Mflfi^ i * T ^ 7 7s 7 T 
D N AE^iJ^^J^-t. 

( le^iJS^ : 2 5 ) 5>*^i^Ei^i*-r ^^ ^ 7 ^ x 7 t 
D N ASe^iJ^^i-o 

(le^US-^: 26) -^^u^^/n — zL^r-^t-fh 

CE^iJS^: 2 7) -^^b^^u-z^^r-^t-fh 
(ge^iJS^: 28)HIF-Response 

(E^iJS-^: 29)HIF-Response 



( ffi^iJ 

( se^ij 
( se^ij 

( le^ij 

c le^ij 

( E ^iJ 

( se^ij 
( se^ij 
( le^ij 

C E^iJ 

( le^ij 
( le^ij 
( m\\ 
( ttn 
( se^u 
-7 — ^ 

( le^ij 



5^ --H<7>+^i&@e^ij^^-to 

^7 - -If t^^^ffi^lj ^ -t „ 

57 - CO -F 5 ; ^le^ij ^ -t o 



9 -^cot^m^^m^fzib^^ir 



9 -^coif^m-^m^tzibcoir 



9 -^(Dif^m^m^rzibcoir 



9 -^con^-^'^^fzibcDir 



9 -^(Di^m-kU^tz^cr^ir 



9 -^(r)i(%m'^%^rz^<^ir 



1 =f 



1 zf 



(M C S 
(M C S 
e 1 e 



9 -^cot%m'&m^rzdb<D:t =f 

m e n t (H R E ) i'?m<^rzdb<D 



e 1 emen t (HRE) i1^m^rzdb<D 



C E^iJ 

( mm 
( mm 
( mm 
( mm 
( mm 
( mm 



3 0) CMV7"nt-5'-^#§/i:i6c0 7° 

3 1 ) C MV y° u ^ - 9 - ^ m ^ fzdb ^ y 

3 2) thHl7'at-5'-^|#§f-36<^ 

3 3) ^ h H 1 y r3 ^ - 9 - ^ m ^ fzdb 
34) > ^-DNA<?^^SSe^iJ^^-to 

3 5) '} y :^-d^kcoummm'k^s'to 

36) HIF-la mR N A<?>gP^i^* 

37) HIF-la dsRNAfpMffl^ 



7 ^ v-Jg*@e^lJ^^-t„ 

7 ^ -^-ummm^^-t . 
7° ^ ^ -^-j^^ie^ij^^j^-t^ 



mm-^^~to 
=f D N A<?>jg*@e^ij^^-t, 



C le^iJS^ :38)HIF-la dsR N Afl^Mffl ir 'i ^ D n A^Ummm^^^-t . 

Cie^iJS^: 4 1)1 L 4 R E f1^M^/za6c7)#.^ie^iJ^^i-„ 

( E^iJS^ : 4 2 ) I L 4 R E ifm<^rzib<7^nMW.n^^^-t. 

( E^iJS^ : 4 3) S T AT 6 ^nM^U ^ rzi!b<r) => ^ - ^Sie^iJ ^ ^ -t . 

( K^US-^ : 4 4) S T AT 6 <^nM^n^fz^(r) f ^ -i - J^^ge^ij ^ ^-f » 

[01251 

1 ] FLAP bas i c-^ ^ - 7° ^ 7. 5 H </)f1^M 
TNF-a -PLAP-^ 7 5^ - 7- ^ 7x 5 K (Goto, et. al. (1996) Molecular Pharmacology, 49 
: 8 6 0 -873) iOTNF-a -proniotergl^^^l^v^T . iXt^ ^ \z >i ^ ^ vi - - ^ ^ ^ \. (MCS) 

icii. K^IJS-^ : 2 6 J: l^fge^iJS^ : 2 7 L rf DNA^ fFM L (t^^^ttH* 

^< -{ir^ - \£ 7^\z^n) . ^ti^'tilOOMMtc^rS J: 7 ^cTE^^'>v 7 -r- (10 iiiM Tris-HCl p 
H 8.0, liiiM EDTA) TS^L/io Z(T)\H ^ y[<r) ir ^'nh'Bmk ^l-f-ovEfnLT- 95 
^TlO^timALf-^lc. 3/°C 1^116. IBf Ftg-e/lJffl LT V :3-^DNA^-F-- > r$ 

MCS V :^DNA^If t ') ^ M k<r) Ummn \t l^XT <r) h ^ X' h o 
-t ') ra-DNA : CGAGCTCTTACGCGTGCTAGCCCGGGCTCGAGA (gS^US"^ : 2 6 ) 

rfDNA : AGCTTCTCGAGCCCGGGCTAGCACGCGTAAGAGCTCGGTAC (K^US-^ : 2 7 ) 
)Xlz. ^^t^Cdbln I fcJ:^HindlllTt^Klf LTfcv^/cTNF-a-PLAP-< ^ 5^-7'^ X 5 H 
icMCS ir i^-DNA^ V ^'--Iflxlt^ ( 9 ^ ^ ^< ^ irt^^^n. Cat. 6 0 2 2 ) ic i: ^) JfA L 

<50::;^ljiIil*^'o"7°^7x5K^[Eli|XL. ABl prism DNA sequencing kit (Applied Biosystems 
) \z ^ ^ Ein^BML . P L AP \)zsic-<^ 9--y^^^\^kmrz (01) o 
[0126] 

C^]5tel5iJ 2 : HRE-PLAP U # - 5^ - 7° V X 5 H <?>ftW 

(Kimura, et. al. (2001) The Journal of Biological Chemistry, 276: 2292-2298) . 
P LAP b a s i c ^ - 7" ^ 7. 5 K Kp n 1 h ic HRE 'Sr ^ # ^ ^ u ^ K ^ [S ^ij ic 3 
mWXL. HREx3-PLAP^#fcc J; M # ^5 ti . VEGFjI^T^ 7' a t - ^ -E^IJ <7)HREffi 
^IJ (Forsythe, et. al. ( 1 9 9 6 ) Molecular and Cellular Biology, 1 6 ( 9 ): 4 6 0 4 - 4 6 1 3 ) 
^#%lc LTSe^iJS-^ : 2 8 Jc^Bfi^US-^ : 2 9 T-^L/c:^ V =rDNA^fFML (t*5^^ 
aS^^NM ^-^t-i^XlcflSfl) s ^:h.^:h.lOOMMlC'&-5 J: 7 lcTE^N*>v 7 T - (10 mM Tris 
-HCl pH8.0, ImM EDTA) L 3 1 0 0 m M<^ 'i :^ DNA>g^t ^ 2 5 m 1 "f -Sfn L T 

. 95°CT10^PBgtaLfcltlc. 37°C 1 Elf . 1 fl^ T /^JP L T V i^'DNA^ T - - 'J > 

r$-t±. HRE:^ 'J :3-DNA^t#/c„ M :3-DNA<^^SK^iJ tii-MT^Oil § c 

ir ') r^'DNA : CACAGTGCATACGTGGGCTCCAACAGGTCCTCTTCGTAC (Se^iJS¥ : 2 8 ) 
:r =fDNA : GAAGAGGACCTGTTGGAGCCCACGTATGCACTGTGGTAC (Bfi^US-^ : 2 9 ) 
)Xlc. PLAP basic-^ ^ 5^ -^Kpn . WUir ') =fDNA ^ V ^--Ifjxltv ( 5^ ^ 7 

^ t* it ^ a . C a t . 6 0 2 2 ) \z ^ W ALfz. SvS ic ^ . ^ M 7' ^ 7s 5 K ^ :^ Hi ® tc ip 

^ : 2 8 <7> 3 ' PJ *^~P LAP b a s i c 7 ^ - 7' ^ 7. 5 K <^ H i n d I 1 1 "4- ^ h PJ ic fti] T ^ 7 a - 
> ^je^'HRExl-PLAP-< ^ 9 - y ^ 7-. ^ \^ t L fz. ^ h ic HRE x 1 -P LAP 7 57 _ 7' 7 7s ^ K ^ 
Kpn iTtjJSif LT . HRE:^ =fDNA ^ ^--tfjxltvlc J: If A L . ± gS^ ffi ^ |b] tl ic HRE x 2- 
PLAP-^ ^ 9 - 7° 7 X 5 H ^fpM )^rz. ^ h\z. HREx2-PLAP'^ ^ 5^ - 7° 7 X $ H ^ Kpn IT- 
HRE^ =fDNA ^ if-^Kmz J: "9 f¥A L . ht^^H'A h [B]itlcHREx3-PLAP-< 



^ 5^ — "7° 7 7x 5 H ^ fl^M L /i: o AB I p r i sin DNA sequencing kit (Ap p 1 i e d B i o s y s t ems) IC 
J: ^ HREx3-FLAF-< ^7 ^ - -7° ^ X 5 H <?>Se^iJ ^fiSlf> L /co 9 > ^ U\zt$ ilfz 

b'miJ^h^ bpS<^T)!j*X^ LTv^fco Z(^Ht\{Uy^^1tizit'Z^M<^M.^i:'lt^j:\>-^ (Kiraura, 

et. al. ( 2 0 0 1 ) The Journal of Biological Chemistry, 2 7 6: 2 2 9 2 - 2 2 9 8 ) T . ^MHR 
ExS-FLAP-^ 7 ^ - 7' ^ A 5 H ^l-::iT<?)^Mlcfflv^ ^ Z tizLfz. 
[0127] 

iXt. PCDNA3. 1/Hygro (+) ( 1 n v i t r o g e n) CMV 7' u t - ^ - ^ FCRixit^T Ji ijii L . H 
REx3-FLAF-< ^7 5^ - 7° ^ X 5 H <?>Mlu I / Hind 1 I I h tc A L T . HRE-PLAF U # - 5^ 
- 7" ^ 7. 5 K J; ») M#fl5icii. PCDNA3. 1/Hygro (!) % t L . SC^O g-^ : 3 0 

is ^ummm^ : 3 1 T-^L^c^ V rfDNA ( -f>if h a X a: >t*T^^aic^fc*I t TfpM L 
f::) ^y°y^-^-tLX. Expand High Fidelity FCR System (Roche D i o a g n o s t i c ) ^ ffl 
v^. (94°C iOfK 60°C 30#. 72°C 60#) ^ 1 5 01* ») jli" C i: ic J: FCRixIt^^ ff o c 
7° ^ V - (7> ^ S E^IJ li iil T <^ ^ T ilo § , 
7' ^ ^ - : GCCGGTACGCCTGTACGGTGGGAGGTC (E^iJS^ : 3 0 ) 
^ ^ ^- : TACCAAGCTTAAGTTTAAACGC (K^OS-^ : 3 1 ) 

zcofajxm^iz ^ -^xmhiirzMm^-^mn ifcck^nind \\\x^mmL. miu ifcj:^Hi 

nd I I lT-t?]i)f ^ n/cHRExS-PLAF-^ 7 ^ - 7' ^ 7. 5 h 4^ -\ . 'i ^'--Iflxltv ( 5^ ^ 7 ^ :4-t* 
i^^a. Cat. 6 0 2 2 ) ic J: ^ If A L fz. /^vS ic . M 7" ^ 7. 5 H ^AdMlcip A L ^ ^ 
MKJ^^if/io lf^M$E» L < o *-<?^ AUMi?^ 7' ^ 7. 5 H ^ 0i|X L . ABl prism DNA 
sequencing kit (Ap p I i e d B i 0 s y s t ems ) ic J: EtM^BML . HRE-PLAF U # - ^7 - 7° ^ 7. 
5 K ( III 2 ) ^mtz. 
[0 1 2 8 1 

L^mm 3 ] HRE-PLAF U # - 5^ - 7° ^ x 5 H ^^ip A«Hfla^ ft M 

^]tef^J 2 Tt#fcHRE-PLAP U tK - ^ - 7° ^ 7. 5 K ^ t h IPH'/^ffl^at^SK-OV-Slfflflaicaf A 
L. fi@t*lC J: -5. PLAP^^I^ip^iO^V^ ^u->^^7u-^>^L/2o 

1 . Ifflfla-^<?^HRE-FLAF u 5^ - 7' ^ 7s ^ K c^^ip A 

RPMIirg«>*Tffini:g« L fcSK-OV-3 IfflflS (American Type Culture Collection. HTB-77 
) ^iHlilXL. RFMItgftjR^fflv^T 25 x 10^ c^W i/m\lz ^ ^ ^ izmW L fzo ZZX^. FRM 
ligfti^tti. RFMI (SIGMA, R 8 7 5 8 ) 5 0 0 m Uc F e n i c i I I i n Streptomycin (Invitrogen, 15 

1 4 0 - 1 2 2 ) 5 mU lOOraM Pyruvate (Invitrogen, 1 1 3 6 0 - 0 7 0 ) 5 mU 2-Me r c a p 1 0 e t h a n 0 1 
(Invitrogen, 2 1 9 8 5 - 0 2 3 ) 5 0 0 m I J= 5 6 T 2 0 PtH ta^aH L T # i/| fb L 4^ flji i-ElEL 

>f (H7tl4^, No. 3 3 0 8 - 5 0 2 ) 5 0 m I ^ v^^n L ^ <^ ^ 7 (l^MT. Is] c ) <, )Xlc. Sl^^ffl 
mMW'm'kl ml/welli*^6 we I llfflflatgftffl 7° u - h (Becton Dickinson Labware, 35-30 
46)lc#g. CO2 > ^ ^ 5^ -icTtgft L f::o SB. OFTI-MEM I (Invitrogen, 3 1 9 8 5- 
062) IOOmI icFugene 6 Transfection Reagent (Roche Diagnostics Corporation) 4 m 
Ifc J; ^'HRE-PLAF U # - 5^ - 7° ^ 7. 5 K 2 m g^^n^. . m.U\zX \ ^9tm ^ > ^ ^ - h L fz 

,^fflfla<?^igs±)f ic>^^n L . C02 ^ > ^ - ^ - icT±§^ L ma. -i^mmm^h 
') y° iy mm \^x^mt)^ hit t^L^ mi^Kfuii^^mizmimtrz. sio cm^mmi^^ 

fflv-i'-U (Becton Dickinson Labware, 3 5 - 3 0 0 3 )tc. RPMItgftilx 11.2 m\is ^Z/'Mt^B 
mmWmO.^ ml^^^^ntT. CO2 ^ > ^ ^ ^- 5^ - ic T J:g«^ll^ L f::o SB. G-418(Gen 
eticin: I nv i t r og en) ^ MH-ilS 5 0 0 m g/mUc^ S J: 7 icigftJivtlc^^^n L . ^'?>lcC02^ 
> ^ ^ -icTtgft^fif^L/co 5 0 0 Mg/ml G-4 1 8 ^ # RPM I «it 3 H ^ ic ^ 
m L . G-4 1 8 ^ ^^/jn L T « L T 1 1 B @ tc. 7° U - h ± ff^ /j^ ^ tl *E US ( 

r^a::^-) ^^tl^'tl h 'j >-EDTA^II LTtl^;??^'b li*^-L 24 we I I IfflflatgSffl 7' U - 
h (Becton Dickinson Labware, 3 5 -3 0 4 7 ) tc ^tt L 7 a - > fb L „ 
[0129] 

2 . HRE-PLAF L 4< - 5^ - 7° ^ x $ K '^&mA<^mU 

CO2 > ^ ^ 5^ -tCT*g«^,^^L . n - > fbL /i:|ffl)}aij*=i > 7 ;b h o 



MrMLfzo ZZX'. ?lh?m&m?m\in^mtlt. RPMI (SIGMA, R8 7 5 8 ) 5 0 0 mllcPenicill 
in Streptomycin (invitrogen. 1 5 1 4 0 — 1 2 2 ) 5 raU 100 mM Pyruvate (invitrogen. 11 

3 6 0 - 0 7 0 ) 5 mK 2-Me r c ap t o e t h ano 1 (Invitrogen, 2 1 9 8 5 - 0 2 3 ) 5 0 0 m \is ^U^^mX'ld 
^Pi^tamil LTJnL)f 43i^PLAP>$tt^^7$ ^ i±fz4^)!&!;'EJfiL7f (^^mm> No. 3 3 0 8 - 5 0 2 ) 5 0 

4 we I l*E)iaig«ffl V- u - h (Greiner, 7 8 1 1 8 2 ) 2 1^ [c ^ T . lE^fT^^-aS ( 2 1 % ) 

mm -izy^^-<-9 - C 9 ^< ^ ::c^-< V ^ . BNPl lOM) iC^LTig^ Lfzo l^^co^L 

mB. i:g«_h7t4'<7>PLAP>l^'l4%iiJS L . m^'i^'\t<^i^m t L fzo ^ ^ mi¥^\zit. Lumi 
-Phos 5 3 0 (Luniigen, lnc.)i:PLAP butler (0.28 M N a 2 CO 3-N aHC 0 3 pH 10.0, 8 iiiM MgS04 

) ^mmu^ Lxmnmmt Lfz. /^ic elisa^ ^ h y i - h (ii.u-< - ^ ^ ^ h 

d°dSMS- 8 4 9 6W) 1cSHv§)^100 mI^V^^DL. 3 3 ic ft ±.)f 1 0 ^l^V^^DL 
T . aft Lfzo m^^^X . Mt^ L T . MUX ^ > ^ ^ - h L fz^lz . 7" U - h V - 

5^- (Perkin Elmer, ARVO) ^m^-^Xit^^yt^^.m^kWl^LTz. #^a->icov^T. C 

<7>3!ig^^ oaiL. mnmmmm ( 2 1 %) ^f¥r\zit-<xi&mmmm ( 2 %) ^ft^ric 

fcv^T . J: ^ ^v^PLAP7l&'l4;b^-|^i> $tl^^'a->A3 (03) ^mtzo .W^. ^M^^a-^ 
A3^SK-OV-3/HRE-PLAP (A3) i:ie«-t^o 



Lmum4] In vivolciDtt-SHRE-PLAP u 5^ _ 7' ^ 7s 5 K il A *E fl^ K ^ vl^ 'l± PJ ^ ( 
T^«) 

1 . xtcfclt^HRE-PLAPU .tN- 5'-7°^ X 5 H Alfflfla<?>^+lfc ck ^^JtvSff 5X 

5 0 0 A g/ml<7)G-418^#t^RPMIJ:g«^RTimi:g« L SK-0V-3/HRE-PLAP (A3) (^]!fefj 3 
) ^ h 'I y >■ y-lMk^mLX^mf)^ hltf^^L . 5 x lO' cells/mllcSr^ J; 7 icRPMItgft 
)^ ic T ,^rig L o 100 Pi \^mmmimm (5 x 10^ cel is/mouse) ^ BALB/c ^ - H ^ ^ x ( 
tt'fi . 7®A^. B * u T « A) <7)/^Tlc. y--<'i^^)ymi miatffBj ( 26G$+f^) ^ 
ffl T L o 3n B^^dbMB . ') y zn - h • -v h V -y h W ( K v t > H a 
M) ^fflv^TH^ff jflL^tf o /co h ^ N ( ^^^u t ^hfii) icTn-iQ^ 

m C fzo Usk L ^cJflLi*l±. h ^ ') V h nmM't-^ ( h 5 -ffiX. RC-24BN) ICT 10, 00 

0 rpm. 2 ^m<^m'\j'M^n^^ . ikmrn^^^mt fz. itmit. ±mMUyi<x i oi^iz 
L T 1 0 m^mitrnt l . PLAP>$'i4^iij^-t^ t b ^x- 2 0 ricT)$^sf^^? 

t/i. 1^«Lf-SK-0V-3/HRE-PLAP(A3)*^'^'5r-i.lii»<^:^§ 5 i: Jfll 4^ PLAP>$'tt<^ ^ fl^^ 1^ 
-^^f::<)6. (ffi«<?>MS (mm) J; (mm) ^m^^"^'' ^ ^ X i+iij L . t^lTlz^-tsi 

Us^iz J: mmmi^^ibrz. 

mmi¥m {mmh=^^ (mm) X^^ (mm) X^^ (mm)// 2 
[0131] 

2 . \k^?lh?'i^'\i.^W\^ 

1 0 mamiDL^^^STiiti^ L /i^lc . ^tail^Sfi (m^III4ftW. WFO- 6 0 0 SD) X6 

m'^<r) 1 0 jg^fRit^^PLAP bul ler (0.28 M Na2C03-NaHC03 pH 10.0, 8 mM MgS04) X 
lO^tc^lRLTlOO ^^mftmt Lfz. 
— Lumi-Phos 5 3 0 (Lumigen, lnc.)tPLAP buffer (0.28 M Na 2C03-NaHC03 pH 10.0 

, ^ mu ueso^) ^VMu^Lxmnmrnt Lfz. YKiz. iiismt^"^ ^ h y V - h a^u 

^ ^ ^ h p°nSMS- 8 4 9 6W) lc*M>§iix?r 100 m H^^a L . Z Z \z 1 0 0 m ^ 

mikm^id M iv^^n L T . sfn L fz. ^v^t . m^ Lx . MUX imm ^ y ^ - h L 

fz^lz. yi-h >; - r_ (Perkin Elmer, ARVO) ^ ffl T fb^^T^-^^lS^PJ^ L . 

^coM^. JflLct'PLAP^IIttli. SK-0V-3/HRE-PLAP (A3) #+fiHUtcii 1 0 0 0 un i t s^T/c o 
^::Jb». #*tS H J: L . -SMi^^t/z^. SK-0V-3/HRE-PLAP (A3) i)- ^ i: 



[0130] 



wi±L-^^\^rzy). mmiHiti&Wimt -^^ . wu^ALfzmWi^'ii.tmm^ n. hre-plapu 
o ^fz. ^<7>'^. jflLW«f^**$ec . mm^mm^^mh^i-^i^rzrzibiz. mi^A^tzm. 

^'(^'^i^mm^ ti. JLlct^PLAP^^tt^?*^^^^ L . ^<7>^. W?ilfflflaiS(<?>it:/jn i: t jflL + PLAP 

iii ± <7) ^ . 5>>5^ ^ ^ MfE^-^ 57 AffflHa^^f^ t h t^t/lc #M L . IMM 
# t h t ic tt ^ 5^ > ^ MM^iiJ^-t -2> C ^ ic J; . # t h l^i^ t ^-^b \z 
felt^^ttlfflfla4'<^K^v$'l4^PJ^-t-5 c )t?»T*§ ^zh i)^mht-\zts: ^ fz. 
[0132] 

wu^ALrzm^mm\zh-\-^xit. m^mrwi^-itj^wuiz'^^'t ^ ztizx 

fi^ z t t^'^ ^fiX^^ ^ (Harris ( 2 0 0 2 ) Nature Reviews Cancer. 2:38-47) o $5 
^H^HIF-lliHiF-l« i:HiF-l |9 c7)'^^n ^ (Harris ( 2 0 0 2 ) Nature Review 

s Cancer, 2: 38-4/) » ^ ]5fe#iJ 4 T ^ Jt 4^ P LAPvl^ '14 ;6^-H 1 P- Uc fi^ ^? L ^il 

^ <^X^ ^ ^ t^mU-f ^ fzdbiz . HlF-l a -dsRNA^m-^ ^ 9 - ^ ^ ^ ^ H^fFMt/iio 

dsRNAiitt. double strand Mk<^ Z tX^ *) . Mk=f'(^ (Fire, et. al. (1998 
) Nature, 39i:8 0 6 -8 1 K lilT. RNA i i: ^"t ^ it ^ -5 ) ^ ^1 § *e C ^ RNA^ 7 

[0133] 

1 . hr;ADNA*^'b<?:>t hHl^'at— 5^— (JOi^a — 

t h r ; ADNA (Roche Diagnostics C o r p o r a t i on) ^ i: L . UiM^^ : 3 2is^Z/ 
mmm^ : 3 SX-^Ltzir ^cDNA ( ^ > h a>^-3i>;r*5^^aicfi^f|LTfFi!lL^c) ^ 

7" ^ ^ ^- i: LT . Pf u# -J > U - X (Promega) ^fflv^ . (95°C SOf-KfiO'C 30#. 72^ 
3^) ^3 50^ "9 Mi- - i: J; PCRJx)t;^tf o T . \^ h Wi y° u ^ - 9 - ^ ^j: ^ Mm 

^^mmLfz. 

=> A-?- : ACAGAATTCCAACGCTGACGTCATCA (ffi^iJS^ : 3 2) 
7° ^ ^ ^- : GAAAGCTTCGTAGATCTGTGGTCTCATACAGAACTTATAAGAT (Se^iJS-^ : 3 3 ) 

^MDNAHf^-^EcoRlfc J: ^Hindi iIT♦^:^»f L . D 36 E c oR 1 J: ^H i n d I 11 T'-t?] Bf t 

Tfcv^f-pUCU (m#,|^«tti^^a) ic ^'--tf/xPtlc If A L /^vSlcJc^. i^i^ 

X 5 K ^ [HiilX L . AB 1 prism DNA sequencing kit (Applied B i o s y s t ems) ic =J; ») iC^O ^Ql 
11 L. pUCU/Hl 7'a t - ^ 
[0 1 3 4] 

2. dsRNA^m^ ^ 5^ - 7° ^ X 5 K <?>fp»l 

Be^iJS¥ : 3 4 J: ^xSe^iJS-^ : 3 5 T-^ X^fzir =CDNA^fpM t (-f>tfhn>^*ai> 
t*5^#?aicfi?<ffl) . ^tif^'tilOO aM lc^"§ 7 lcTE>^''V 7 7-- (10 mM Tris-HCl pH 8. 
0, ImM EDTA) T'-;§^Lf-„ 3^0100 ,x^(7y ir ^) ^mkm'm.^l'i m 1 iSfn t T . 90"CT2 

tz'mz irc ii^ns. \nf^x'(^i^'t^z}ix'r=--^)iy^^^t^ nmz^ 

ti^ tiXbalfc J; ^'EcoRl+^ h o >; > ii -Ukm)^'kntz. ^Uk<ryUmW.3\\ XX^X 

ir =fDNA : CTAGAGGTACCAGCTGCTAGCG (gC^US-^ : 3 4 ) 
'i ^'DNA : AATTCGCTAGCAGCTGGTACCT (K^OS^ : 3 5 ) 

PUC18/H1 7'a t - ^ -^EcoRlfc D^^Hindi! ITtJJDf L . H 1 7' a t - ^ - n" ^ f# » ^ 
MHl 7' a t - ^ - Dfn- i: ^iiM > ^- DNADf i: ^ ilo C a6 Xb a 1 Id D^'H i n d ill T tj] Df L 
/ipREP7 ( Invi trogen) 'J - Jx iC^ ic J: »} If A L tz. SvS ic "9 . %W^v' ^ 7. ^ K ^ 

L. ABI prism DNA sequencing kit (Applied B i o s y s t ems) ic J; *)@£^iJ^^lf>L. dsRNA^ 
5^ _ 7" 7 X ^ K pREP-Hl ( in 5 ) ^mtzo 



[0135] 

L^mmei HiF-ia iank^M-< ^ 9 ^ :^ ^ \i <7)mm 

-^138 Lfz^t ') ^Mk^i^m L ( > If h a a: > t*5^^ ?± IC ^fcfl ) . ^ti^'tilH 

nU icSr -5 J; 7 icTE^^' -y 7 T - (10 niM Tr i s-HC I pH 8.0, IraM EDTA) L /co Z </> 

10 0 At McT) 'j u-DNAvSi^^ 2 5 m 1 vSfa L T . 9 0 °C T 2 5> FiS L ic. 3 TC l^fl0. 

immx-nW-t ^ Z tX'T ') > ^ ^ HIF-la dsKNA^mfflDNAHrn-^^/io RN 
Afc ^Uir ') ^■'DNAc7)jgSie^iJ tii-:>lT^ i: T'3b ^ o 
mRNASe^iJ : GAUAAGUUCUGAACGUCGA (ie^iJS-^3 6) 
r:fDNA : 

GATCCCCGATAAGTTCTGAACGTCGATTCAAGAGATCGACGTTCAGAACTTATCTTTTTGGAAA(Se^iJS-^ 3 7 ) 
ir ') :^DNA : 

AGCTTTTCCAAAAAGATAAGTTCTGAACGTCGATCTCTTGAATCGACGTTCAGAACTTATCGGG (iS^US-^ 3 8 ) 

b ■X'm^rirz^KU-Hl^ . Bglll tHin(llllT-t?]||f L. i^mU-la dsRNA^^^DN 
AHf V -tf ixltv ( TAKARA, C a t . 6 0 2 2 ) ic J: ^ }f A L » ic J: ^ . 7" ^ X 5 

[HiilXL. ABI prism DNA seauencing kit (Applied B i o s y s t ems) J: gfi^U ^ fiSlf. L . HIP 
-la dsRNA^m-< ^ 9 - ^ ^ ^ ^ \^ p REP-H 1 -H I F 1 RNA i ( EI 6 ) ^mtz. 
[0136] 

mmm S -^^tt/cHRE-PLAP U # - ^ - 7- ^ x ^ K ^S*? A*fflaSK-0V-3 /HRE-PLAP (A3) iz 
UStefJ 6 X^mtztilY-la dsRNA^m-< 5^ - 7° ^ x 5 H pREP-Hl-HI F IRNAi ^ h ^ > X 7 i 

[0137] 

1 . SK-OV-3 /HRE-PLAP (A3) -\ p REP-H 1 -H I F 1 RN A i i» A 

5 0 0 M g/ral<?^G-4U^#t?RPMI±g^)S-e«ftJ:g« L SK-OV- 3 /HRE-PLAP (A3) ^0i|X L . 
RPMltgfti&^fflv^T 2. 5 X lO' ceiis/milc^^^ J; 7 tclgril L/cc ic. ^mmmmmm^ 
2 ml/welIi*o6 we 1 llfflflaigftffl 7' u - h (Becton Dickinson Labware. 3 5-3 0 4 6) ic # # . 
00 2 ^ ^'-icTigftL/io (2HS) . OPTI-MEM 1 (Invitrogen, 31985-06 

2) 100 mI ic Eugene 6 Transiection Reagent (Roche Diagnostics Corporation) 4 mI 
*5 J: ^'pREP-Hl-HIFlRNAi 2 pii^fflx.. ic T 1 5 ^ [16 > ^ ^ - h L ^ . 0fla<7)i:g 
ft±>f icv^^n L . CO2 > ^ - ^ - icTtgft L „ 4 0 g tc. h ^ > 7. 7 i >• 3 > 
L/c*ffl0^h ^-^-^-EDTA^iaiiLTiHlilXL. RPMi±g«ii^5 ml iisS L SlO cm^mB 
i^^mi^ - L (Becton Dickinson Labware, 3 5 -3 0 0 3 )lc. RPMIirg^i* 11.5 mlfcJ;^^ 
M}^®v*0. 5 ml^^^^ntX. C02^>^^^- 9 - izx i^^^mmL fzo 7 B @ ic. 
rn-^^^'^B (Invi trogen) ^M.^-ig^ 2 0 0 m g/ml ic^ -g, J: 7 ic RPMI igft _hvt ic ^^^n L . 
CO2 ^ > ^ - ^ -tcTtg«^*Sf5uLfco 2 0 0 M g/ml<?^^^ ^ ^ ^ >B^#t?i:gttM 

a3H^ic^j^ L/i„ 2iBgi.^iF^. i^my - h ±\zr^f^^ firzmmi^ r3 ::^~) 

n^'tih ') y° y-l\)immLX^mi}^hltt'L2'i wel llfflfla±g«ffl 7" u - h (Becton Die 
kinson Labware, 3 5 - 3 0 4 7 ) ic L ^ n - > fb L 
[0 1 3 8] 

2. pREP-Hl-HlFlRNAi<^^^4iAcoQI|I 

L. > 7 :x> h ic o /il^.'^'T'. -§5^96 we 11 ffflflaig^ffl 7' U - h (Corning, 3 6 2 8 

) ic^g^^fcL. 2%i^mmrx-mt^^L . i^^±m^?ih?'^^'\±^w\^Lrzo ^n^-n 

n - > tc o v^T . Z<f)mn^m ML . 2 %i&^^TT'<7)PLAP7^-'l4**i&v^ ^ 2D 
i^mtz (137) o ^ |B]tltcSK-0V-3 /HRE-PLAP (A3) ic pREP-Hl^ h ^ > X 

y:c^iy3yLX. ^u- — iy^LX. n ->MD2^#/i: cm 7 ) » 
[0139] 



36 ic. ^ ^ u-yfj- ^RNA^RNAtt tii ^ -v h RNe a s y M i n i Kit (Q i a g e n) ^ ffl T L . 

T 5^ APCR^^^ff v^HIF-1 a <?>mRNA«^^« L /co J: M # fl^ ic . TaqMan Rever 
se Transcription Reagents (Applied B i o s y s t eras ?± . N8 0 8-0 2 3 4) ^ ffl T 4 5 0 ng<^RNA^ 
Random He x ame r s 7° ^ - ^ ^ T 5 0 n fxfZ-^m^X cMMzi^ti'W t fz. IxPtwIlT^ 
. fxJZ^'i^^M^^X 3 i^lzW^X cMkMrnt L fz. cDNA-;§iix 10 MilcTaaMan Universal 
PCR Master Mix (Applied B i o s y s t ems ?± . 4 3 0 4 4 3 7 ) 1 2.5 n\, HIF-l«ffl20X Assay-on-D 
emand''"'^ Gene Expression Assay Mix (Applied B i o s y s t ems ?± . 4 3 3 1 1 8 2. Hs 0 0 1 5 3 1 5 3-ml ) 
t /zli (9 - actinfflT 42 5 v ^ ^ (AppI ied Biosystemsa. 4 3 1 0 8 8 IE) 1.2 5 u. U M 
S7K1.25 Ml^-^:'jnL. ABI PRISM 7 9 0 0 HT Sequence Detection System (Applied Biosys 
t ims) \z ^ -o X T 9 u? CK'^ \^ ^ Comparative Ct-JS (Applied Biosysteras Prism 1 
7 0 0 Users Bulletin No. 2) ic Jc o T IS «^ L T H I F-1 « raRNAfc J: ^ (9 -a c t i n raRNAM 
^^ML/co J|<a6/cHIF-l a mRNAM ^ ^ - a c t i n mRNAM T L T ffi IE L » 

Zc^mm. pREP-Hl-HIFlRNAi^ h ^ > 7. 7 I ^ ^ 3 > L f:: ^ a - > 2D4-ett. RNAi^^l 

§Sg3-tK^ij^#^-f ^ 9 -co j^^^ DUf-tii^ h ^ y ^ >■ 3 y L fz ^ V2 - ymuz 

it-<X. HIF-la mMk<^^Mi}^n%liihmm^tiX\^?,ZtijmM^firz<^X ( 13 8 ) . 
Iiil^<7)^Mlcfflv^ ^ C t t Lfzo 
[0140] 

L^UmS] Mhilz ^ a ^WUi}^. in v i v o ic It -5. HRE-P LAP U # - 5^ - 7° ^ x 5 

K i» A m m^m.^ iz jkis-t w> m 

5 0 0 ^x g/mlc^G-418fc J; TIIH ix g/\&\<Dr^ ^ m ^ > B^ RPMU§Si^?lif^±§ft 
Ltz^ a - > 2D4fc J: ^ n - >MD2 (HSfe^J 7 ) ^ N 7' >- > -EDTA^zaH L T i?- li 
i)*L. RPMIi5«i*^fflv^T 5 X 10^ c e 1 1 s/mHcSr -S J: 7 ic i^l® L o 2 0 0 ^ \<7^mUMm 
m (2 X 10^ cells/mouse) ^ BALB/c ^ - H ^ '^7 x CD-l^-K^^x (iltl'14. 9 aift^r. H 
:^ ^ ^ _ - J; ^ A ) (7) T ic . ^^ 'J > ffl 1 m l>± W ( 2 6 Ci+ ) ^ m 

T L /c o ^te S ^ #a6 3i B . 'j > 3 - h • h 'j V h 1= ( K ^ t > K ) 

^ ffl T il^ff JDL ^ tf o = V h 'j -V h W a # ffl ^ ( ^ ^1. t ) ic T ^ i: 
f::o JflL L JEL a . h -y h W jf/CNfi Ic T 1 0 , 0 0 0 rpm. 2 ^^coM'b-'^i^'k'^i 

JflL^tB^^^il L Jfil^li. ^IM^j^TKT 1 O^lc^ipRLT 1 OM^fRjflL^i: L. 
PLAPv$'l4ilJ^*T - 2 0 °ClcT/$,1Sf^i¥ L^co i'n->2D4iDJ:Df^'n->MD2i)-'^>>&^W 
^#:^i<?^ilj,^ ^ jfil^4'PLAPvll'l4<:OilJSti^]5tefJ A\Z^.\^ fz^bmxn o = 

^^,|g^. h a-;i,<7> ^ a->MD2Ttt#tlii.^lfll4'PLAPS'l4**±^Lfc*^\ RNAi 

ic J: o THIF-1 a (T^^iE^Jlll^iy L ^ a - > 2 D 4 T l^tl [S ^ c^) c^a p L AP )$'I4 <7> ± # 
5 tlT ( m 9 ) o J: o T . mUM 4 Tlf>a6 tl HRE-P L AP L- # - ^ - 7' ^ 7s $ K ic J; 
^ jfil45PLAP7ll'l4^7^_h#liHIF-Hcfi5ci¥ L /c^c^^T-^fc-S Z i: ib*^^ tlfco J: o T . FLAP 

. m'wmmnim<^m'¥T^'\tm\&-t ^ z tt^x^ ^ z t ij^m ht-iz ^ rz. 

[0141] 

C^SSfJ 9 ] l/t:VEGFt)t#<7>}^Jf [c J; ^ . in v i vo ic It HRE-PLAP U # - 5^ - 7° ^ x $ H 

A m m^m^ v^- iz r is -t^^m 

# t h ^ ^Uc T . JflL 4^ P LAPvl^'14 ^ PJ ^ -t ^ z T ^« L m <^ m'^T^'li. 

tlTv-^-g, (Jiang, et. al. (1996) Am. J. Physiol. 2 7 1 : C II 7 2-C 1 1 8 0 ) » fjiVEGF 
J/L#SJf ^ jfllWff^*^-FfiS ^ ti. (]i«l*l^*-il/^*MST-t ^ #x tiS (BlagoskI 
onny ( 2 0 0 4 ) Cancer Cell, 5:13-17) . ^ZX. in vivolcfev^T. HRE-PLAP<^$5^>$'I4 

hmmn^mmmtKi^riz ^ 9 mm^ti^ z t^. 5k^?ik?^^-\±^mmiz-t ^ z t xwim 

X^^t-t^ t-^m-<^rzdblz. HRE-PLAPU t^- 9-V^ x $ \^ m ABB^ I^T ^W. L fz 

j(-Kv^xtc. })tvECFfs#^s-^ LT . 5k^?ik?'i^'\i<Dmm^it^M-<rz. 

[0142] 



J: M#K) ic a . 500 n g/nil^G-4 18^#t^RPMIi:gfti^Tf«n±gft L SK-0V-3/HRE-PLA 
P(A3) i^mmZ) V 7'>->-EDTA5!aiILTlsS*^'^ttfr^-L. RPM I igfti^ ^ ffl T 5 x 

10^ c^\\%/\&\his:^ \zmm\^rz. )Xlz. lOO \<7)mmmm'^ x lO^ cells/mouse 
) %BALB/c^ - H X 7®ft^. B ^ ^ ^ T J;: ^ M A) iz . V 'i ^ ^) y 

m\ niiattff (2 6GMN-) ^mv^T^IML/co #t6 1 0 B ^ J; ^ 4 H ^ ic J/tVEGFJjt* (R&D 
a. MAb 2 9 3 ) 10 0 m g/h e a if « 1*1 f^4- L » ^^Jf^^SH J; . --^^ 'j > =j - h • 
■V h ^ 'j -y h ^ ( K ^ t > K a«) ^fflv^TSR^gff ini^tf o tz. h ^ 'J -y h l^ti^ffl 

^^n^ {n^ >l ^nm) \ZX}^^^^Crz. JEL L /iJDLi&ti . ^ h ^ V -y h W ffl JS 'll^ tC T 

1 0.0 0 0 rpm. 2 ^n<^m't-m^'^n\^ . ^mm^^^mx^tz. M.m\t. ^a^jg^KTMo^ 

ic^m LT 1 0 ^^miflL^i: L . PLAPvl^'ttiiJ^^T- 2 0 °ClCT/t^ff l¥ Lfco SK-OV-3/ 

HRE-PLAP (A3) h is: ^mmi^n<^m'& 1 5fKm^?ikfy^'\i<^wi&itmMm 4 l rz^'dx^ 
n-^fz. 

[0143] 

-oTz (m 1 0) . fjiVEGFfS^S-^lC J: *) Jfll Wff ^ ib^KS ^ tl . « « 1*1 ^ 'iS S ib^ T -5 

i: <?5 ti§ zcomm\Hm:mmm<^iSir\zm^Lxwu-fik?<^m'¥y^'\it}^±.M- Ltz'^ 

jfiLcl^ PLAP7^'l4;b^-i^^n L ^ tl -5 o J: o T . 3 # t h t/ 1 ^ T li ini 4^ P L AP 

ft ^ o 

^fifzi^ t h iljf/j^n^'Ji iz^n^^'S 9 y ^< ^MM^PJ^i-^ z tiz . i^^ h t^W t 
ic felts fe^vH '14^ iiJ^-r-S C i: ^ Zt i}^mhi)-\z-^^ tz. 

[0144] 

C^Sfel^iJlO] In vivolcfettSHRE-PLAPU 5^ - 7° ^ X 5 H4pAIIHfla<^K^7l^ttilJ^ 

5 0 0 M g/iiil<7)G-4U^#t?RPMI±g^)^-eliftJ:gS L SK-0V-3/HRE-PLAP (A3) (^SSI^O 3 
) ^ h ^' y -Ulk^mLxmmh- h\tti^\^ . RPMUgSi&^fflv^T 1 X 10' cells/mile 
^ ^ ^ izmmi^tzo 2 0 0 M l^WflSi^^^v* ( 2 X 10^ eel 1 s/mouse) ^BALB/c^ - H -^-^ 

X (iltl'14. 7MS^. 0:*:^ ^ - X "j ^x* - J: ►) ^ A) ^o^H$P«g ic . ^ > ffl 1 ralvi 
ttff ( 2 6Gi+f4') ^fflv^T^+t L /co ^ti B ^ B . ^) y ^ - V • v h ^ 'j -y 
h W ( K ^ t> F aM) ^fflv^TBR^^tf JflL^tf o --^^ h v h ( ^l^ 
^aM) \zX}^m^mcrz. n^\^rz^m\t. -^-^h^^'j -y h Wfflil'llNfilcT lO, OOO rpm 

. 2 ^p^c7>3i/i:x3i{iii^^f . jflLiKtij^^^^^wi L it^tt. ^ii:^^7K-e 1 om\zmm\^ 

XI 0 ^^jpRjflL^i: L . PLAPv^ttilJS^T-- 2 0 °ClcT/$,1gf*i¥Lfco SK-0V-3/HRE-PLAP 

(A3) h-hts:hmmi^n<^m'&hM.m^^ik\'^'W.<^m'&\t^mm 4 ic^ L^c^^vi^ff ^ 

[0145] 

jfiLtfaPLAPii^tett. i^T^tt^s^ (^]5te#j4) ^fajtiic. mmmm^w.m\z\t 

1 0 0 0 uni tsi-MTfi o l^ttS B Jc ^ ±# L . - It -ilS^ '> L It ic S ±# i" S i: 7 

-ffl'|4<7)^ft:^^ L ( [21 1 1 ) „ 5 E 4^ 2 IZC PLAP<^ ±# < 3 ti Iffi ^fe # ^ tc 

\:ih<7^^^ti-h% . 9^%m9 y ^m.^^-^ ^ 9 -mAmm^ki^^ hmm\z^i^L . ^ 

icfeit-g> wwmm^<r)%r.'W(^-\^'^m'&-t ^ z h t,^x% ^zt h^m ^ h-iz ^ tzo 
tfc. mn-mmt. ^yco^^i^^-f^f^^^x^^^mx^^zhij^^.^iarz. 

[0146] 

l^mWW 1] In vivolcfettS VEGF-PLAPU ^ - -7' ^ 7s 5 KiiAIBfla<^K^VI&'l4ilJH 
(5l^l*l#tt) 

FLAP basic'^i'9--7°7X5K<7)Kpnl /Nhel+»--fh VEGFjl'fe^<^ 7° n t - ^'-BC^IJ 
h h i!r^ ^ ]^ -t =F K A L /cVEGF-PLAP U - 5^ - 7° ^ x ^ K ( 13 1 2 ) ^ t h 



ll^l!i^t*U-2 5 1 (mit^m^Pffmm^O ^ . RCB 0 4 6 1 ) ic^/^il a L /iU251/VEGF-PLAP (Mi 
zui> et. a I. ( 2 0 0 4 ) The Journal of antibiotics, 5 7: 1 8 8- 1 96) ^-^^ ^^MMlHlz 
#+IL. JflLtt'PLAPvl^'tt^PJ^ L J: M#fl5lC li. 5 0 0 m g/ml G-4 1 8^ # t? RPM I ±g« 
■?feT-ffini:g«L/!:U2 51/VEGF-PLAP^ h V -7' >- > -EDTA^^aa t T §IS li L . 2 % > ^ 
;^ -fe ;b n - T.^fflv^T 1 X 10' ce I I s/niHc -5 J: ^ lc}®;M L /zo 10 n\comBM'^m(l 
X 10^ cell s/raouse) ^ BALB/c ^ - H v ^ 7^ (lltt'14. 1 2MM>. E ^ ^ ^ - 'i X ') - ^ 
^ ^ A . 10 mg/nil 9 5 > • 13.4 nig/ral ^ > ^ > • 6.4 ug/nii "F -fe 7° u ^ i-' > 7 
0 ul / headiO 0 . 1ml M B$ I*) ^f- ic ^ ") mB) ^MMT \z . 25 m 1 5 h > > 

J^^^C^-o UikLfzikmlt. -^-7 h ^ >y h Wfflii'C^^lCT 1 0. 0 0 0 rpm. 2^Rg<^31'i:^ 
mtL. PLAP)^'l±iiJ/^ tT- 2 0 °ClcT/$*Sf*^F L /Co U2 5 1/VEGF-PLAPi?- ^ -2, ffi^*?* 
^^*Sm. JEL4^PLAP)l^'l4tt. HRE-PLAP u ^ - 7' ^ X 5 H A L /-cSK-0V-3^1^T 

^«L/i:jt^ (^mi5ij4 ) tmniz. mmmmwmizit 1 0 0 ounitsiiir^ofc*^. 

) » 

[0147] 

^h\z\t. m.'^%mnm\t. Vimzm&^rnix-^zht^^s^tirz. 

[0148] 

lL-4tt. Ifflfla^Hlc iL-4R^/h LTSTAT6^V$'l4ft:L . STAT6<7)vt^t -^-^ff^fiK 
^ C i: tiT § (Jinzhao Hou. et. Al. (1994), Science, vol 2 6 5 ( 1 6 ):1 7 0 1 

- 1 7 0 6 ) o ^fz. STAT6l±. * t 5^ ^ ^ - ^ ff^fiS^-t -S C i: ic J: o T . :t > ^^ > -^t - T* 3S ^ I L 

4RE (Richard Moriggl, et. al. (1997) Molecular and celluar Biology, voll7:366o-3 
6 7 8 ) ic^S^L. ^.W(^'\i.^MW-t ^ Z hh^'mhtiXv^^ (Helen Kotanides, et. Al. (1 
9 9 6 ), The Journal ol Biological Chemistry, v o 1 . 2 7 1 ( 4 1 ) : 2 5 5 5 5 - 2 5 5 6 1 ) » 

^ ZX. t h 1^ t; t ^HC T . Jt 4i PLAPv^tt ^ PJ "^-f ^ Z hX L Tz MU ^ ^ 

[0149] 

C^]5tel5lJ 1 2 ] STAT6-FLAP V if. - 9 - ^ 7. ^ Y<r)Wm 

HlV-1 kB-PLAP--< ^ ^ - 7' ^ 7. 5 K (MOLECULAR PHARMACOLOGY, 4 9:8 6 0 - 8 7 3 ( 1 996))^ 
^lOFIS^^Spe IfcJc^'Xba ITvf^fbL/io K\z . t ^ 'j 7 + 7. 7 t- ^ - ( TaKaRa, 2120 

B) tcTflft 'J ^^fbL /i^. T ifu- >i\zxm%'(^m^'^r ^tz. ia^T 

^n-7sr^U;b-'b*'3 5. 5 kl)p<?5^^*> K^t/] tti L. TSUPREC-OlJ (TaKaRa, 9 0 4 0 ) ^fflv^ 
TDNA7^r>>h^tt{iJL. Z tl^TK-PLAP-^ ^^'-^^r^^hiiLfco 
[0 1 5 0] 

'/K\z. Cellular Retinoid Binding Protein 2 (lilT. CRBP2 i: l^i" -g. Jt^**afc ^ ) <^ 7" 
u t - ^ -^taXlc ^ RXR^?^-^iD □ -t -5 DNA^ItaX^ . HU TK-P LAP ^ ^ - 7 ^ r ^ > h 
WK^tz. ^ "0 M.itm\z\t . mnm^- : 3 9 ^ J: ^^Se^y : a 0 iz^.Ltzir ^} ^'MK { 
A ir^- tf' 7stc-g<f|) ^T4# 'J ^ U ^ K ^ - (TOYOBO, PNK-103 
) xm^mX^tz'^. O.IM NaCli:>&.5J:7lcNaCl^^n;t. 65°C. 10^<?^^. ^MlcT/^rSn t 
, -r y %rz. )Xlc. TK-PLAP-^ ^ 5^ - 7 7 r > > h ic ^M:*- =fDNA^ ^--tf 
JxfS ( 5^ ^ 7 ^t*5t^?±. Cat. 6 0 2 2 ) tc J: f¥ A L /io Svitc J; "9 . ^ x 5 K 



L . ABI prism DNA sequencing kit (Add 1 i ed B i o s y s t ems) (c J; "9 ^fiilf. L . pCRBP 
2x2-tkPLAP-^ ^ 5^ (01 4 ) » 

^ ') =fDNA : CTAGTCAGGTCACAGGTCACAGGTCACAGTTCAAT (SC^US-^ : 3 9 ) 
ir '} :3'DNA : CTAGATTGAACTGTGACCTGTGACCTCTGACCTGA (le^iJS^ : 4 0 ) 
'Alz. pCRBP2x2-tkPLAP-< ^ 57 _ ;fj. CRBP2x2-TK \> x omo t xmO.^ m iti L fz . J;^M# 
fl^lcti. pCRBP2x2-tkPLAP-< 57 -^§iJFm^Spe ifcJ;lA'Hind lilTiNffbL. 
r ^ncTmt\*t^^tf o /co mf\*t^^. ^Mt Ti/'u - A r ib*^ 2 0 0 bpc7) >N'> K 
•?mL. rSUPREC-OlJ (TaKaRa, 9 0 4 0 ) % ffl T DNA^ ^ r > > h tc T tfi t . 3ti%CR 
BP2x2-TK promoter^ ^ r > > h L/co )Xlc. iiJFI^i^Nhe lfeJ:2/Hind lllTvifbLfc 
PLAP basic-< ^ 5^-1^ CRBP2x2-TK p r orao t e r 7 ^ r > > h ^ ^--tfjxlt^ ( 9 ^ ^ ^< 

Cat. 6 0 2 2 ) tc J: ^WALfz. J^'Aiz X ^ . ^m^' y 5 H^^UiSlcipAL 
. ff^HISm ^ iff::. mn^.mL rz\^ < ^ ■h^<^±mmfj- h y ^ ^ I' ^\Bii\XL . ABI prism 
DNA sequencing kit (Applied B i o s y s t ems) ic J; K^iJ ^ fiSlf. L . pCRBP2x2-TK promoter- 
PL AP hzs \c-< ^ 9 -^mrz (mi 5 ) . 

[0151] 

Mv^T. pCRBP2x2-TK p r omo t e r-PLAP bas i ^ 5^ -<?:>pCRBP2x2g|5^^l^v^T . IL4RE<7> 

:f -j :^ DNA^ A L T STAT 6 -P LAP V yf^ - 9 - y' ^ 7^ ^ \i ^ m fz . J: ^ M # ic ti . Se^O S 
: 4 1 D^'ie.^iJS^ : 4 2 L :^ V :3'DNA^ fl^M L (Pharmacia b i o teclilc fj^fl) 
. ^ ti^'ti 1 0 0 A MlcSr § J; 7 ^cTE^^" -V 7 T - (10 mM Tr i s-HCl pH 8.0, ImM EDTA) 
X-mmLfz. z<f> 1 0 0 nM^ ir ') ^'MkMrn^l^ m 1 vEfn L T . n^CXl^^mML 

rfDNA : 

AGCGGTACCTCGACTTCCCAAGAACAGAATCGACTTCCCAAGAACAGAATCGACTTCCCAAGAACAGAATCTAGAGCT ( 

mmm^ : 4 i ) 

ir ') r^'DNA : 

AGCTCTAGATTCTGTTCTTGGGAAGTCGATTCTGTTCTTGGGAAGTCGATTCTGTTCTTGGGAAGTCGAGGTACCGCT ( 

mnm^ 142) 

IL4RE:r 'i =rDNA^ftiJPI^*Kpnlfc J; ^Xb a I T fb L fc o 

)Xlc. pCRBP2x2-TK p r omo t e r-PLAP b a s i c ^ ^ - ^ ^0 FI@$ ^ Kp n I J: ^Xb a lie T vfi fb 

bp<7>><> K ^ m L . rSUPREC-OlJ (TaKaRa, 9 0 4 0 ) ^ ffl T DNA 7 ^ r > > h ic T 
tti L . 3 tl^TK promo te r-PLAP b a s i c 5^ - 7 ^ r > > h i: L » /^tc i^MTK promo 
te r-PLAP b a s i c ^ ^ 5^ - 7 ^ r > > h ic . ftO Kp n I J: 2/Xb a I ic T <b L f:: I L4RE 

=fDNA^ ^--HJxfC ( 5^ ^ ^ ;rt*5^^?±. Cat. 6 0 2 2 ) iz X *) f¥A L fco &yi\z J: 

^ . 7, 5 \i^±mmizmAL . r^wm.m^ ^^trz. mwmmLrz\,^ < 'oi3-<^±mm 

7° ^ X 5 K ^ [hI-iR L . ABI prism DNA sequencing kit (Applied B i o s y s t ems) ic J: 
K^iJ^fillf. L. STAT6-PLAPU # - 5^ _ 7" ^ x $ ( El 1 6 ) o 

[0152] 

immm i s : sTAT6^3a ^ 9 ^ 7-. ^ k <?^f^M 

t h *+gjfil^+^^|IH)ia^ t h M^AjflLi* J: liM t . Rneasy k i t (Q I AGEN?±) ic T RNA^ 
i^iULfz. )Xlz. TAKARA RNA LA PCR kit (TAKARA) ^fflv^T. v h co}^fF;^>ifc 

L jbn^TitK^lxIt^ (4 2°C 45^>. 99"C 5^)^tfv^. cDNA^t#/co 
r^lc. t h STAT6iifKT^ ^ a -::^> r-t^ fca6tc. ft T f# c DNA^ If IS tc L T T 

AKARA LA PCR ki tfc D^^Sfi^US^ : 4 3 J; ^^E^IJS-^ : 4 4 L 'j ^'DNA ( H * 
^ - If- 7. J: V) ^ A) ^fflv^TPCRjXir^^tf o fco PCR^frtt. 94°C 5 jx Ft ^ ff 

ofc^. 9rC 1^. 60°C 1^. 73r 3^^<7>jxltv^30-^ ^btf o /i^. 73°C lO^jx 

7° 7 ^ V- : CGGAATTCATGTCTCTGTGGGGTCTGGTCTCCA (Se^US-^ : 4 3 ) 



-7- ^ ^ V- : GCTCTAGATCACCAACTGGGGTTGGCCCTTAGG (ifi^US-^ : 4 4 ) 

DfXbalT-v^fb t /cpBlescr ipt SK (!) 7" ^ x 5 H (TOYOBO) ^--yjxlt^ ( 5^ ^ ^ 
t*5t^?±. Cat. 6 0 2 2 ) ic ck J¥A L fco S^Slc J:^). H ^^^MlciiA L . 

ff^H^m^ 1±/co ff^MKJ^L/cv^ < o ^j^<^:^flia*^ 7- ^ 7. 5 K ^0i|X L . ABI prism DN 
A sequencing kit (Applied B i o s y s t eras) ic J; SC^iJ ^ ffi|f> L s pBlescript SK(+)/STAT6 
7" 7 7. 5 K ^ t# fz . 

iXlz. ^vSlcJ;*). pBlescript SK (+) /STAT6 ^ 7, 5 F ^ ftij FRS* *E c oR I *d J; l/'Xb a 1 T 

mitLsikivMiKi^-^m *) Hit. mmmmcoi\is ^ ^/xbaiTv^fbt ^cpcdnas. i (+) ^ 

5 H (Invi trogen) ic ^-4f JxfC ( 5^ ^ ^ >M ^t^x^^n. Cat. 6 0 2 2 ) \z ^ *) W ALfz. 

cr>:k}MM t]^ h y' ^ ^ ^ K^HilXL. ABI prism DNA sequencing kit (Applied Biosysteras 
)lc J; ^ M^m^mUL. STATG^m -<i'5'-7°^x5 ( HI 1 7 ) » 

[0153] 

C^J^I^iJ 1 4 : STAT6-PLAP U # - 5^ - 7" ^ X 5 K J; ^'STAT6^^ -<^9-y°^^i\^ 

l l 3 T#^cSTAT6-PLAP U .t;- 5^ - 7- ^ x 5 H ^ J: USlk'\mM ^ 

^-7"^7.5H^th flSi;?.BI^|fflflaHEK 2 9 3fflfla (ATCC1573) icilA L . IL41C J: ^PLAP^ 

DMEMJ:gft)faT*lftJ:gft L f-HEK2 9 30lia^[HliP( L . DMEMigtti^^ ffl T 1 . 0 x 10^ cells/ 
m He =5: -5, J; 7 icigr® L o C 3 "T- . DMEM±g«iix i: ti . DMEM (SIGMA, D 6 4 2 9) 5 0 0 raUcPeni 
ci 1 1 in Streptomycin (Invitrogen, 1 5 1 4 0 - 1 2 2 ) 5 ral J: 5 6ST' 2 0^ H^M^tail L T 

mitLfz^na'^sfim 50 m\-^mmLrzij<^^K-^i (i^irmc) . aiz. ^Mmmmmwrn^ 

3 ml/well-fo6 we I llfflflaigft ffl 7' u - h (Becton Dickinson Labware. 3 5 -3 0 4 6 )tc^§ 

, C02^ y ^ ^ 9 - izXt^^Lfz. mS. OPTI-MEM 1 (Invitrogen, 3 1 9 8 5 - 0 6 2 ) mm 
xmm^'i9c'0 L . 1. 5ml<^0PTI-MEM I mm^mx.rz. OPTI-MEM I >g m 2 7 4 m He 5 0 0 m g/m I 
<^ STAT 6 -P LAP U # - 57 _ 7- ^ 7. 5 H Jc ^' 5 0 0 m g/ra I STAT 6 ^iE 7 ^ - 7' ^ 7. 5 K ^ 
3 M l-f -^v^^o L ^^^Lipolectaraine (Invitrogen, 1 8 3 2 4 - 0 1 2 ) 'Bmld /x x. . 

MUXld^m ^ y ^ ^ ^- h Lfz. '/Klz. 1. 2ml<5O0PTI-MEM |-gi*^^n;i. If 1. 5ml<50>gi* 

^mm<^i^^±.mizmmL . co2^>^-'^-5'-icT2S5f^i:g«L^co mmmmt^in t 

^Sr -5 Jc -7 lcFCS^^nx.f::DMEMi:gttitl. 5m I ^ IBfla^gft )^ ic x. . ^ ic CO2 ^ > ^ - ^ - ^ 
-izxm^Lfz. SB. iiMlffl^a^ h V 7'>- >-EDTA^II LTHM/b^'^ tt;b*L . G-418(Gen 
e t i c i n : Invitrogen) ^^^l^'i^l^ Img/m I # t tlT -5 DMEMig^Slc 5 c e 1 1 s/m 1 ^ ^ i; -7 
lc,|Efla^}in®L. 2 0 0 m I-^'o HUl/wel 1 i: 'Sr-S i; 7 ic 9 6 we 1 I ,*ffl3affl ±g« 7' u - h (Becton Di 
ckinson Labware. 3 5 -3 0 7 2) ic Ifflfla^ t . STAT6-PLAP U # - 5^ - 7° v x 5 H J: STAT 

mM ^ 9 --y ^ ^ ^ K^^iiA^ r^-y-ftmrn^^mnLrz. 
[0 1 5 4 1 

)^IC . ^ n - > f b t IH 3a *M L 4 fij i[ IC J; ^ PLAPi^tt § t^^mPt L fz . 

^ mi^mizit. ti -y itLfzmm^ . h 'i y ^ > -e dtamu l t ts ^ a l dmem 

tgttMlciiiSL. 1.0 X 10^ cells/19 0Ai 1/well ^ 7 lc9 6wel Uffl3afflJ:g«7- u - h 

izmm^t^^-^rz. ma. t h IL4 ( ^ ^J-^ a. 4 0 7 6 3 5 ) ^^,!4-il)^i;jMng/ml i: 
7 ic 20ng/ml^ t h IL4^ 10 M llfflflatg«i*lc^^^n L /zo SB. tgftJivt^ InliR L . tg«_h 
vt 4^ <^ P LAPvlItt ^ iij ^ L o 

J:^M#S5lctt. ELISAffl -y 7 7" u - h ( ft - ^ ^ h it ^ . d°dSMS- 8 4 9 6 
K) tcPLAP buller (0.28 M N a 2 CO3-N a HC 0 3 pH 10.0, 8 mM MgS04) ^ 1 0 0 m Iv^S/jn L . ^ Z 
ic 65r <7)-iivS4'TM05>PE51^II L fci:§«±>f ^ 10 M Iv^^D L /io 3 C ic Lum i -P h 0 s 5 3 0 (Lumi 
gen, Inc. ) 50ulv^/]n L . iEfn L l^v^T . Mt^ L T . li^PtSI ^>d^^^-h L/"- 

^ic. (Perkin Elmer, ARVO) ^ m^^X it^^^^tkm^W\^L tz. co 

mi 8 tc^-t t ^} iL4*iji(ic J: i^mm^f¥izit-<m\''^nk?y^^^mm-t ^ ^ n 



[0155] 

mmm i 5 ]Ermmmx\c ^ ^-^^ y^^nm (Air pouch) ^^'icoi'fm 

5% cytodexS (Amersham Bioscience, 1 7 - 0 4 8 5 - 0 1 ) ■SJafc ck ^/ 2% ^ 4< ^ ^ > ^ ^i. 

M#e^lcf±. 5 g^cytodexS^ 100 nilc^PBS (SIGMA, R8 5 3 7 ) L . :i--h^l-y^lz 

3b* CMC ^ 2 g^n^ . ^ ^'fkir- h ^ - y^lz ^ ^ U.mWi'^^'ify'^mmL fz. 

iXlz. Eimm^ h ') ^> y -11)1 h^MLxmmi}- hit t)^L . 1.0 x 10^ eel Is/ml i: ^Sr -5. 
J: 7 lcDMEM±5«jRlc|IH)ia^}^S L fco 1.0 x 10^ c e 1 1 s E 90)© ?t L 0. 2 g<7> c y t o de x 3 ^ 
mmLTz. ^ *) mi^ttSlzit. 1.0 X 10^ cells/ml<7>lfflfla}^®-?RlO mUcitL. 4 iiil<7>5% c 
y todex3-^)ix^iSfn L /iio }Xlc. Ifflfla/c y t o de x3}fr;g j*^ non- 1 i s s u e culture plate (IWAK 
1, SH90-15) ic^g . CO2 > ^ - ^ -icTtgft L /io *H ^ 0 i|X L . ilC^Sfl^ 

^tfv-^. X-if ^P^v^fco 2.0 X 10^ cells/ml t ^ ^ ^ izMmm^m^m x. . ^hlzW 
M</)2%CMCig)ix^^n;c . lifla-HS^M.O x 10^ ceUs/niU CMC^M*^-ilS**l%i: =5: ^ J; 7 

izmm^mm l 

[0156] 

i/ >i >i (WAKO. 0 5 5 - 0 1 1 5 5 ) flf^Ss^TlcT. CDFl^':?^ ( H ^ ^ ^ - ;u X "j 

-) lc27G#f 5 nil<7)T^;b t 'i > T ^ ^ x </)^g|J/^ T ic 3 nil^M^v^ti. ^Mft^ 
H^f^Lfz. YKlz. m mmrmm2 m \ ^ 2 2 0 1+ f+ § >^ 'i > >^Mc T ^ M « 1*1 ic # A L » M # 
e^lcti. 7.-|ZCilo/c '9 2. 0 x 10^ ct\\scDmm^3XLrz. 'AlZ. 1% CMCT3 ng/mli: 

=5r § J; 7 icpltli L t h 1L4 ( ^ ^ A . 4 0 7 6 3 5 ) 1 m 1 ^ 2 2 Gi+ § >■ 'J > ic T ^ ^ 

x<?>^M«l^tc^A L . J: < vSfn L ^c, 24K5p^^. > 3?iLiIiSr ^<?5 ^ ^i- ^ ^ h ^ M 

vh^mn (TERUMO, VC-H 0 7 5 H) ^ ffl T H^f? JflL ^ tf o fco Ml L Jfil li . jf'Q^^lc 
T3,OOO0$^. 1 O^^ii'll^^Sl^ff . JiL^tlj^^li/io nK^<^-r >v ii ^) V ir y^v T 9 
-^^^'^^ ^^tz^\z . IfiL«■4->7';^^65'C<7>-;i^g45T10^^3laIIL. jflLK45<^E9lfflfla 
t±3 * P LAP^^tt ^ iij L o i: ^ M # ic ti . E L 1 SAffl ^ -y 7' u - h ( ffi - ^ ^ 
-f h tts^^a. □°nSMS-84 9 6K) icPLAP buffer (0.2 8 M Na2C03-NaHC03 pH 10.0, 8 inM Mg 
SO4) ^ 40 M l-^^D L . J^L^+^> 10 m l^v^^D 3 c b Lumi -Pho s 5 3 0 (Luiiiigen- In 

c. ) 50 M l^i^^n LT . vEfnL/co Mv^T. M>tLT. SSTMIt ^ ^ > ^ ^ K t Z;:^ 
\z. (Perkin Elmer, ARVO) ^ ffl T PJ^ L » ^<7>,1g 

lL4!l?iJ-^fc J= "9 . Jfil + tc^>£:^^ tifcPLAPv$'l4 3t)»SIl^tc_h#i-S C i: ^Mtiii-'g. C i: 
■x%rz (mi 9 ) o 

[0157] 

# t h t/Jt/ 1 -T^^l- \Z isX-f^^'Sb 9 Zy ^ H«^ilJ^-t ^ 3 h ic J: . V Wl'^'^^'^^ \Z 

fclt^#*tlfflfla4'<?>K^vll'l4^«iJ^i--5 3 h ij^X'B ^ zt ij^m^t-lz^^ tz. 
^tz. mmzis\^x. ^ilf^m^^^ z h%j^mx^^ z ht^ir-^rLtz. 

^h\z\t. ^.■wmmmmit . n'&<r)mn\zm'^^ ntix^ z hh^^.^ntz. 
t/i. mmmm^ ^t;: h-f . ^^itmrnx^^mx^^zhh^^^ntz. 

[0 1 5 8] 

[^MM I Q]in^mm-A\z ^ y.'^m.u ikw pouch) >ix<r)m.mffmu^ 

^ij^^ij^^^U-t ^fzdt). in v i t r 0 fc T . 1 L4flJ ® ic =): ^ STAT6 fb^ </V L /i: 

K^V^tt^ffl-S-t-g. C i: **^'btlTv^^ft:^^2-(6-[3-(4-7 ;^ a 7 ^ ;b ) - 1 H-4 - ^ 
>/ 'i ^L.] 5 r >/ [1, 2-a] 'j >^^>-3-^ ^i.)-l, 3-^-r • iUmU (Sl^i^^m 0 2/ 

0 8 8 1 0 7 y V h ) ^ ffl T ^Sil ^ ff o /-c o 

[0159] 

5% cytodexS (Ame r s h am B i 0 s c i en c e , 1 7 - 0 4 8 5 - 0 1 ) ^SiSiD =): IJf 2% CMC>gi^ — X^M 
^t^^^S:) ^iiM L /c. J;»)M#e5lcii. 5 g^o c y 1 0 de x3^ 1 0 0 ml PBS ( S I GMA, R8 5 3 7 
) T-5is®L. ir-V^v-y^lz^^mmWf^^'^r-^rz. ^fz. 2%mcmmlt. 100 mlcoPB 



YKlz. Emm^^h y'iy y-W\mMLX^mi}^hlii]^L. l.O X 10^ eel Is/ral i: ^-5 
^ izmmi^ ^^mizmm-^ mm Lfz. l.O x lO^ cel ls<^E9lfflHaic?t L O. 2 g<7>cytodex3^ 
SftL/--o ^ mi^^lzit. 1.0 X 10^ eel I s/nil<?>0)ia®ri^}^lO mltcx^-L. 4 iiil</)5% c 
y todex3-;§)i^^-Sft L fzo /^ic. ffflHa/c y t o de x 3®sig no n- 1 i s s u e culture plate (IWAK 
I, SH90-15) ic W$ . CO2 ^ > ^ - 5^ - icTtgft L fz„ SB. mm^\^i\XL . m'tj-mi'? 
^tfv^. ±it^l%v^f-o 2.0 X 10^ cells/ml i: ^5: -S J: 7 ic DMEM^gfti^^^Ux. . ^hlzW 
«<?>2%CMC>§'rtl^^n;i . ii)ia-iSSi?M. 0 x 10^ cells/mU CMcom'^mmi)^ lit ^j: ^ ^ 1 

izmm'^mm\^rz. 

[0160] 

i.' :r ^ ;b :x - ;L. (WAKO, 055-01155) ff^g^TlcT. CDFl-^^x ( B :^ ^ - ;b X -j 

It. ■^'y y-^-BSyfz'o 2. a x lo^ cei is<?^0fla^#A l^-o 

iXlz . 2- (6- [3- (4-7 ;b ^e-a 7 a: :^ ;u ) -lH-4- ^ ^u] 5 5^^/ [1. 2-a] i/zy-i- 

-1 ' ^umu (mm'j^mmo 2/0 ss 1 0 7-^^n°>7u v v \zt^m 

^ ti/cMit^Ti icm c tMjh) ^0. 5%> ^ -b^b t3 - 7. (fUTtM^X^) Tk^gitic^;^ 
l*^fflv^T}grM L /Co 3 <^MMft:^^>gi^^ . 2 0 rag/kg T%1^ □ S-^ L /c o WM§$tc 
ti 0 . 5 % > ^ n - 7x tK ^ a L fc o 

S^l^fig^lc 1% CMCT3 ng/iiil i: 'Sr -5. J= 7 icPM L /c t h iL4 ( ^ t^- ^ A . 4 0 7 6 3 5 
) 1 ml^22G#fft#>''^>i^*tcTv^Xc7>^tlftl^lc^AL. J:< vEft Lfz. 

24^^^. -^^-i') y%mm^<^'T)i^-^^v ^ ^) V v%mm iunm. vc-ho75H) 

^6 5°C<?^-it)Stl3-^-10^[iBmiI L . ini^43^E9lfflflai*<7)PLAP)^'[4^iiJ,^ L /c„ J: Mfl^ 
fl^lctt. ELISAffl 7^ 7 -V 7' u - h 7 h t*5t^a. n°uSMS-3496K) tcPLAP 

bui fer (0.2 8 M Na2C03-NaHC03 pH 10.0, 8 niM MgS04) ^40 m Iv^^n L . Jt^ "^t > 7° ;H 0 m 
i^^^^nt/co 3 3 ic Lumi-Phos 5 3 0 (Luraigen. 1 n c. ) 5 0 m 1 ^ ^^^n t T . vMfnL/c, 
T . ]ffi7t LT . ^STM^^ ^ > ^ ^ - h L /c^lc. 7" u - N _ (Perk in Elmer, 

ARvo) -^m^^xit^^^^^M^M'&^rz. ^<^*sm. m^it^mxt. n^mh\tm\.x\ 

L4flJ^lC J; 0 tl/i:PLAP7l^tt^94. l%ifl]§!J L/C ( EI 2 0 ) » 

[0161] 

t h l^jt;^ ■T'^^ IC It ^ 5^ > ^ HM^PJ^i--S 3 t IC =}: . t K Kii^ t -T^;!. 

ib^c^ o /c o 
[0162] 

C^SSI^J 1 7 ] SV4 0-PLAP U ^ - 7' 7 7. 5 K <^ftM 

FLAP bas i c-^ ^ - 7- 7 7x 5 K <^Kpn I / Hind I I I h ic S V 4 0 7' a t - ^ - ti, -5. 
# ^ U ^ H ^Jf A L . SV4 0-PLAP L- 5^ - 7° 7 7s ^ K ^#/c„ J; M # fi^ tcii . 
*-f . pSEAP control U # - ^ - 7' 7 X 5 H ( CI on t e ch) ^ Bg 1 I Ifc J: 2/Mlu IT'-t^Klf L /c 
^tc . ^M4:7J»f*i^^ 7*7 > 7^ ^ > rjxf5 ( 5^ ^ 7 :rt*5^^?±. Cat. 6 0 2 5 ) ic J: ^ 
Vtfb L /c, )^1C. 7° 7 7. 5 K ^ 'j ^- ^Km\z J: ^ -fe 7 7 ^ y-- >^ 3 > L /cc vS 

ic J; ^) . ^3^7' 7 7. 5 K ^ AH® lci| A L . ^ -tt /c » ff^K$^» L /c < o ;b^<7> A 

(jiIlI^}^'o7'7 7s,5K^[Eli|XL. ABI prism DNA sequencing kit (Applied Biosystems)lc 
^')Mn^mULrz. J^IC ^1^7' 7 X ^ K ^Kpn l^Jc^'Hlnd IllT'-t^llfL. SV4 0 7-n 
9 -m}^^Urz. i3gJSV4 0 7"n 5^-1)1 n-^. Shhh-C^sbU^ IfeJcD^Hind MIT' 
^r^Klf L /cPLAP basics ^ 5^ - 7° 7 X 5 hMc «; if-^fxmz J: "9 f¥AL/co &'A\z J; . ^ 
M7°7 X 5 K^^HMlciiAL. ff^Stem^-tt/co ff^HKm L/cv^ < o)b-<7>ABiM)!j-'?> 7° 



^ X 5 H ^ [£li|X L . AB I prism DNA sequencing kit (Ap p 1 i e d B i o s y s t eras ) ic i: 0 MM ^ 
BML. SV40-PLAPU * - 5^ _ 7' ^ x 5 K ( 13 2 1 ) ^mfzo 
[0163] 

Z^mm 1 8 3 SV4 0-PLAP K ^^ii AIHfla<7) fFM 

mmmi 2 Tt#/cSV4 0-PLAPU # - ^ - 7- ^ 7. 5 H ^EI tec tone Reagent (QIAGEN, Cat. 
No. 3 0 1 4 2 7 ) ^fflv^T. t h ^ ';^|ffl3at*MKN-4 5011^ ic A L . AMm^ ^ - > 

^Lfz. J:^M#e^lci±. RPMitgftv^Tlin^gft L /zMKN-45fffll]a ( JCRB0lja^^'> ^ . JCRB 
0 2 5 4 ) ^HilXL. RPMItgfti^^fflv^T 10 x 10^ c e II s/ra llcSr ^ 7 ic L o ^ic. 
^Mlfflflail^^'rtl^ 2 ral/we 1 1-f o 6 we 1 1 iilia^gftffl 7° u - h (Becton Dickinson Labware, 
35-3 0 4 6 ) lCi^§ . CO2 ^ > ^ - ^- 5^ - ICT±S« L ^H. SV4 0-PLAP U - 5^ _ 7" ^ 
x$H2 MglcEC buffer 2 0 0 m 1*^ =k ^/Enhancer 16 Ml^^'jn;^. ^©ic T 5^^ > ^ ^ 
-^-hLfz'^. M3MDNA>§i?klcEf f ectone Reagent 20 ml^fjUx.. ^hlz. ^SlcT5^^ 
^>^^-<-hLrz. 'Mt^Mk'Em\zlfU\t^^m 964 m 1 ^ T Mfn L . 964 Ml/wel 
j-f o*Hflac?>j:gft±;f [C7^^D L . CO2 > ^ - 5^ - icTtgft L fco i^mmm^^i^ 
^±m^m^\mt:LX . ff»=5rRPMi±g«i^2 nil^v^^nLfcc MB . 'Mmi&m^ h 
-Ulk^mLX^ma^hltt^L . 6 0 0 ^ g/ml <?>G-418 (Geneticin : I n v i t r og en) ^ # t? RPM I 
ig«}*^fflv^TSgs® L T . 15 cmfflflatgftffl >- ^ - U (Becton Dickinson Labware, 35-30 
25) \zmB. C02-f >^-'^- ^-tcTi:g«^fil5nL/co 6 0 0 m g/ml <^ G-4 1 8 ^ # RPM 1 

i^^mit^Bmiz^mtrz. Q-m^i^mtxt^^L-x ^ i^b b\z. -Mmmm^ h v 

>-EDTA^IILTliei?^'bli;b*L. ic fe£ PI W# T ^ u - > fb L . MKN-4 5/SV4 0 

-PLAP iUD^mrzo 

[0164] 

C^]5tel5iJ 1 93 In vivolciDSt-SSV40-PLAPU /T;- 5'--7°^ X 5 Hi|Alfflfla<?>fe^v$'ttiiJ^ 
(i^T^«) 

6 0 0 M g/iiil<7>G-4U^ #t?RPMI±gftitT'*inig« L /cMKN-4 5/SV4 0-PLAP (Ml) (mmm I 
S ) ^ h ') y ^> y-l\)immLXmmt}-hltt)'L . 5 x 10' cells/mUc>5r^ 7 icRPMl^g 
«)SlcT}iri^ L 100 Ai l^^BflaigiSiix ( 5 x 10^ cells/mouse) ^ BALB/c ^ - K ^ 7. 

( ftitt . 8]@ ft^ . B ^ ^ ^ - >i X ') ^< - ^ ^ m A) <^ ikT iz . V -<Ji ') >mi m\mmm 

( 2 6G#f ft) ^fflv^T#*t L ^+1 H ^#a63i H . ') y zi - h - h ^ ') v h ^ 
( K ^ t> K?±»l) ^fflv^TiS^Jf Jfil^tf o h ') V V ^XtmWi'^^ (■T^Ji.^a 

m) \ZX tzo ifiL L jfiL it a . ----^ h ^ -j -y h Wffl3i'l:^fi^cT lO, OOO rpnu 2 

^^<7>3I/i:^miI^tf . JiL^ilj^^^BI L fc, m«tt. 4ilI:^^7t<T 1 Ofglc;^mLTl 
0 fg^BfRjEL^ i: L. PLAP^^teiiJ/^ ^T- 2 0 °C ic T ^^S if i¥ L „ MKN-4 5/SV4 0-PLAP (Ml) 

'Sr ^ iit«#»c^iij^ i: ^m^nk\'it']&.<^m'&\t%um 4 l /^^vSTft o tz. 

[0165] 

^<?>M*. JflLct'PLAPvllttli. MKN-45/SV40-PLAP (Ml) ^JltHtllc a 1 0 0 0 un i t slilT/5 o 
tzt^. m«#?«<^i#^nicff oT_h#Lfc (III2 2) o JflL4'PLAPv$'l4<?)^sf '^fbli . 
lt</)^^K?^ft:t t?Mff t Tv^/--„ t^oT. # t h f^i|^ t ^;HC fcv^T . ifiL^jPLAPvl^tt^ 
iO^-r -6 C IC J; . lffi«lfflflaiC^m^i--S - h t^^mx^^ Z t t^m )t?MC ^ o fz. 
[0166] 

PJ^T't ^ Z t ij^m ht-lz^j:-^ tzo 
[0167] 

^mm\z^ ^ . #e h$f]^'E'f''>nz3ULrzi^^mmizi^-n^m^mmmM<^m^^t'\± 
c titc J: *) . zti^x<^mnh-^mm'\i^i^K^nm:^'<i:X'itmmfz^ rzm^y^'\i.^mm 

[0168] 



[0169] 

uw<'^tz\tmmmt\z^m^H-x.^\\L^'m^i^nmmi>--^mm.\z 7s ^ c i: 

[0170] 

[mi] mwt. FLAP basic--^ 5^ - 7- ^ 7. 5 H <:^lijt^^j^-to 

[02] HI 2 li. HRE-PLAP ^t^-5'-v"77.5 Kc?>lijn^^^^-t„ 

[13 3] mz\t. HRE-PLAP U 5^ - 7' ^ X 5 F i?Alffl3a<?>PLAPvl^'l4<?>^1ff*S^^^J^ 

-to 

[13 4] 134 li. HRE-PLAP U # - 5^ - 7' ^ x 5 HiPAIfflfla^^- K ^ x ^ T^W 
L f-^M</)IS«^^F-to H^'M^liJfll + PLAPvl&tt. a^:^ tttt«#f*^^-to tUttli 

[13 5] I35tt. (lsRNAfE3E-~< 7 ^ - 7° ^ 7. 5 H <?^^3t^^K-to 
[136] I36ii. HIF-la dsRNA^^-^ 57-7'^ 7s 5 H^^^fit^^-to 
[13 7] I3 7li. HIF-la dsRNA^m^' ^ x 5 K Afflfla<?>PLAPv$'l4<?>»1^f 
^^-to PLAP^^<7>{B:i&^l^4|*a. '^m^mi% (2%) i:g«T-<?5l:gJ:t4'PLAPvl^'l4fi 
^]ffi^ie*-ilS (2 1%) i:g«T-<7)i5J:t4'PLAPvl§'l4fiT'l^ LT5|^a6^Co 
[138] 138 li. HIF-la dsRNA^m^" ^ x 5 K Alfflfla<7>HIF-l a mRNA«<?5^IS 

[139] 139 a. HIF-la d s RNA^iE 7' ^ 7s 5 H ^^ip A^fflflS ^ n - > 2D4 J: :3 > 
ha-;u ^a->MD2^^-H-7^ 7sici^T#1t L *d * ^ ^ i" » H^la^EPtt 

jflL'+'PLAPvl^'tt. ePliW?i#iFi^^ L . ^ tl ^ tlMEP li ^ n - > MD2 . fi ti ^ a 

[13 1 0] 13 1 0 a. HRE-PLAP u - ^ - 7° ^ 7s 5 K AfflflS ^ T L ^ - K 
•7^7sic. tftVECFJ/Lfr^J^^ L /i^,l^</)|Sm^^-to 13 cl^^EP lijfiL4'PLAPvl^'te. H:^ 
EPlidi^^^fi^^j^ L . ^tl^ tlMEPttt]tVEGFJS:#iS-^g$. aEPtt=!> h n-;Ug$^5F 

[13 1 1 ] 13 1 1 li. HRE-PLAP U # - 5^ - 7' v x 5 H AfflflS^ ^ - K ^ xic^fj$ 
l*l#*t Lfc^M^^S^^^i-o 13 + ^^^-i^iJ li^M#<^Jfil + PLAP7lltt^^i-o littli 

[13 1 2 ] 13 1 2 a. VECF-PLAP U - ^ - 7" ^ 7s 5 K <:^1i3t^^-t » 
[13 1 3 ] 13 1 3 a. VECF-PLAP U - ^ - 7' ^ 7s 5 KilAlfflHa^^ - K ^ 7s ic fl 
Mi^il^tt L /c^M<7)^Sm^5j^-t„ [3 45<?^§^^^iJ ii§fi#<?^jflL43PLAPv$tt^^J^i-„ lift 

[13 14] I3 14l±. pCREBP2x2-tkPLAP^ ^ 5^ -<?>^jt^^-to 

[13 1 5] 13 1 5l±. pCRBP2x2-TK p r omo t e r-PLAP bas i 5^ -co^fat^^i", 

[13 1 6 ] 13 1 6 a - STAT6-PLAP U ^ - 7" ^ 7s 5 K <7)^3I^^-to 
[13 1 7 ] 13 1 7 a. STAT6IE3a-~< ^ ^ - 7° ^ 7s 5 H c?5 Ifil ^ ^ i" » 
[13 1 8 ] 13 1 8 a. STAT6-PLAP U ^ - 7' ^ 7s 5 K . STAT6fE3a-< ^ - 7' ^ 7s 
5 K A L . ^S^m^^a^ t h lL4#fiJifXafiJ^2 4l^l^^<:^PLAPvl§'l4<?>^1fr *S 

[13 1 9 ] 13 1 9 li. STAT6-PLAPU # - 5^ - 7° 7 x 5 K . STATe^m-^ ^ 5^ - 7° 7 x 
5 K ^^^mfflfla^-7'> xco^g^^^ftl^lc^+ft L . IL4#*iJi(Xli*iJiC24Sf ^ 



^ c?^ JEL p L A P 7^ '14 ^ W ffi' $S « ^ ^ -t o 
[13 2 0 ] 13 2 0 a. STAT6-PLAP U # - ^ - 7° ^ x 5 K . STAT6f&^-« 5^ - 7° v x 

M ^ f b ^ S gf W m JflL 4^ P L A P vl§ '14 ^ ^ff ^ ^ ^ ^ -t „ 

[13 2 1 ] 13 2 1 li . SV4 0-PLAP U * - 5^ - 7- ^ 7. 5 K ^ffiit^^F-to 
[022] 13 2 2 a. SV40-PLAP b yf^ - 9 -y' ^ 7. i KiPA^fflHa^^ - K ^ 7. ici^ 
T#+t L /z^M<?>*S«*^F-to l345MAliinL4'PLAPv$tt. fi^:^ litt«^^^*^^-to 



SEQUENCE LISTING 



<iio> ^n^^n 

<130> E P 0 4 N O 0 3 0 1 

<160> 44 

<l/0> Patentin version 3.1 

<210> 1 

<211> 24 

<212> DNA 

<2 1 3> Homo sapiens 

<400> 1 

catacgtgggctccaacaggtcct 24 



<210> 2 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 2 

cctacgtgctgtctcacacagcct 24 



<210> 3 

<211> 24 

<212> DNA 

<2 1 3> Homo sapiens 

<400> 3 

cgcacgtggccccggacacgcagc 24 



<210> 4 

<211> 24 

<212> DNA 

<2 1 3> Homo sapiens 



<400> 4 

cacacgtgggttcccgcacgtccg 24 



<210> 5 

<211> 8 

<212> DNA 

<2 1 3> Homo sapiens 

< 2 2 0 > 

< 2 2 1 > 111 i s c - f e a t u r e 

< 2 2 2 > (1) . . (8) 
<223> IL4RE 



<400> 5 
t tnnnn a a 



<210> 6 

<211> 9 

<212> DNA 

<2 1 3> Homo sapiens 

< 2 2 0 > 

<2 2 1 > mi s c-f e a tu r e 

< 2 2 2 > (1) . . (9) 
<223> IL4RE 

<400> 6 
t tnnnnn a a 

<210> 7 

<2 1 1> 10 

<212> DNA 

<213> Homo sapiens 

< 2 2 0 > 

<2 2 1 > mi s c-f e a tu r e 

< 2 2 2 > (1) . . (10) 
<223> IL4RE 



<400> 7 
t tnnnnnn a a 



<210> 8 

<211> 10 

<212> DNA 

<2 1 3> Homo sapiens 



<400> 8 
1 1 c c c a a g a a 



10 



<210> 9 
<211> 197 
<212> DNA 

<213> Simian virus 40 
<400> 9 

tgcatctcaa ttagtcagca accatagtcc cgcccctaac tccgcccatc ccgcccctaa 60 
ctccgcccag ttccgcccat tctccgcccc atggctgact aatttttttt atttatgcag 120 
aggccgaggc cgcctcggcc tctgagctat tccagaagta gtgaggaggc ttttttggag 180 
g c c t a g g c 1 1 1 1 g c a a a 19 7 



<210> 10 

<211> 1521 

<212> DNA 

<2 1 3> Homo sapiens 

< 2 2 0 > 

<221> CDS 

< 2 2 2 > (1) . . (1518) 

< 2 2 3 > 

<400> 10 

atg ctg ctg ctg ctg ctg ctg ctg ggc ctg agg eta cag etc tec etg 48 

Met Leu Leu Leu Leu Leu Leu Leu Gly Leu Arg Leu Gin Leu Ser Leu 

15 10 15 

ggc ate ate cea gtt gag gag gag aac eeg gac ttc tgg aac cgc gag 96 
Gly Me lie Pro Val Glu Glu Glu Asn Pro Asp Phe Trp Asn Arg Glu 

20 25 30 

gea gee gag gee ctg ggt gee gee aag aag ctg cag ect gea cag aca 144 
Ala Ala Glu Ala Leu Gly Ala Ala Lys Lys Leu Gin Pro Ala Gin Thr 
35 40 45 

gee gee aag aac etc ate ate ttc ctg ggc gat g g g atg g g g g t g t e t 192 
Ala Ala Lys Asn Leu lie lie Phe Leu Gly Asp Gly Met Gly Val Ser 
50 55 60 

aeg gtg aca get gee agg ate eta aaa ggg cag aag aag gae aaa etg 240 
Thr Val Thr Ala Ala Arg lie Leu Lys Gly Gin Lys Lys Asp Lys Leu 
65 70 75 80 



ggg c c t gag 
Gly Pro Glu 



tec a a g a c a 
Se r Ly s Th r 



g c c a c g g c c 

Ala Thr Ala 

115 

1 1 g a g t g c a 

Leu Se r Ala 
130 

gag g t c ate 

Glu Val He 
145 

g g a g t g g t a 

Gly Val Val 



t a e gee e a e 
Ty r Ala His 



g c c teg gee 

Ala Se r Ala 

195 

tee a a e a t g 

Se r As n Met 
210 

1 1 1 e e e a t g 

Phe Pro Met 

225 

g g t g g g ace 

Gly Gly Thr 



a a g e g e e a g 
Ly s Ar g Gin 



get tec c t g 



a t a c c e e t g 

Me Pro Leu 
85 

t a e a a t g t a 

Ty r As n Val 
100 

t a e c t g t g c 

Ty r Leu Cys 



g c c gee c g c 
Ala Ala Ar g 



tec g t g a t g 

Ser Val Met 
150 

ace ace a c a 

Thr Thr Thr 

165 

a c g g t g a a c 

Thr Val Asn 

180 

eg e c ag gag 

Ar g Gin Glu 



g a e a 1 1 g a c 
Asp Me Asp 



g g a ace c e a 

Gly Thr Pro 
230 

agg c tg g ac 

Ar g Leu Asp 

245 

g g t gee egg 

Gly Ala Arg 
260 

g a c c c g t c t 



gee a t g g a e 
Ala Met Asp 



g a c a a a cat 

Asp Ly s His 

105 

g g g g t c a a g 

Gly Val Lys 

120 

1 1 1 a a e e a g 

Phe Asn Gin 
135 

a a t egg gee 

Asn Arg Ala 



e g a g t g e a g 
Arg Val Gin 



e g e a a e t g g 

Arg Asn T r p 

185 

g g g t g c c a g 

Gly Cys Gin 
200 

g t g ate eta 

Val Me Leu 
215 

g a e e e t gag 

Asp Pro Glu 



ggg aag aa t 
Gly Lys Asn 



tat g t g t g g 
Ty r Val Tr p 
265 

g t g a c c cat 



e g e 1 1 e e c a 

Arg Phe Pro 
90 

g t g e c a g a c 

Val Pro Asp 



g g c a a c 1 1 c 
Gly Asn Phe 



t g e a a e a c g 

Cys Asn Thr 
140 

aag a a a g e a 

Lys Lys Ala 
155 

c a c gee teg 

His Ala Ser 
170 

t a e teg g a c 

Ty r Ser Asp 



g a c ate get 
Asp Me Ala 



g g t g g a g g e 

Gly Gly Gly 
220 

t a e e e a gat 

Ty r Pro Asp 

235 

c tg g tg c ag 

Leu Val Gin 

250 

a a e e g e act 

Asn Arg Thr 



etc a t g g g t 



tat g t g get 

Tyr Val Ala 
95 

a g t g g a gee 

Ser Gly Ala 

110 

cag acc att 

Gin Thr Me 

125 

a e a e g e g g e 

Thr Arg Gly 



ggg aag tea 
Gly Lys Ser 



e e a gee g g e 

Pro Ala Gly 
175 

gee g a e g t g 

Ala Asp Val 

190 

acg cag etc 

Thr Gin Leu 

205 

e g a aag t a e 

Arg Lys Tyr 



g a e t a e age 
Asp Tyr Ser 



g a a t g g c t g 

Glu Tr p Leu 

255 

gag etc a t g 

Glu Leu Met 
270 

etc 1 1 1 gag 



etg 288 
Leu 



a e a 3 3 6 

Thr 



ggc 384 
Gly 



a a e 4 3 2 

Asn 



gtg 480 

Val 

160 

acc 528 
Thr 



c e t 5 7 6 

Pro 



ate 624 
Me 



atg 672 
Met 



eaa 720 

Gin 

240 

g c g 7 6 8 

Ala 



e a g 816 
Gin 



cct 864 



Ala Se r Leu 

275 

g g a g a c a t g 

G 1 y Asp Met 

290 

c t g a t g gag 

Leu Met Gl u 
305 

c g c g g c 1 1 c 

Ar g G 1 y Ph e 



cat g a a age 
His Gl u Se r 



g a c g c c a 1 1 

Asp Ala lie 
355 

age e t e g t e 

Se r Leu Va 1 

370 

c c c c t g c g a 

Pro Leu Arg 
385 

gat c g t a a g 

Asp Arg Ly s 



g t e eta a ag 
Va 1 Leu Ly s 



t c t c c a gag 

Se r Pro G 1 u 
435 

c a c g c a g g g 

His Ala Gly 
450 

e t e g t g eat 

Leu Va 1 His 

465 



Asp Pro S e r 



aaa tae gag 
Lys Tyr Glu 



a t g a c a gag 

Met Thr Glu 

310 

1 1 c e t e 1 1 e 

Phe Leu Phe 

325 

agg get tae 

Arg Ala Tyr 

340 

gag agg g c g 

Glu Arg Ala 



a e t gee g a e 
Thr Ala Asp 



g g g age tec 

Gly Se r Se r 
390 

gee t a c a c a 

Ala Tyr Thr 

405 

gat g g a get 

Asp Gly Ala 

420 

t a c c g t c a g 

Tyr Arg Gin 



g a a g a c g t c 
Glu Asp V a 1 



g g c g t a c a g 
Gly Val Gin 
470 



Val Thr His 

280 

ate e a e e g a 

lie His Arg 

295 

get gee e t g 

Ala Ala Leu 



g tg gag gg t 
Val Glu Gly 



egg g e a e t g 

Arg Ala Leu 
345 

g g c c a g etc 

Gly Gin Leu 
360 

e a e tec e a e 

His Se r His 

375 

ate 1 1 e g g g 

lie Phe Gly 



g t g eta c t g 
Val Leu Leu 



ag a e e a gat 

Arg Pro Asp 

425 

c a a teg gee 

Gin Se r Ala 
440 

get g t c 1 1 1 

Ala Val Phe 
455 

g a a c a g act 

Glu Gin Thr 



Leu Met Gly 



g a c tec a e a 

Asp Se r Thr 

300 

e g e e t g e t g 

Arg Leu Leu 
315 

g g t c g e ate 

Gly Arg lie 
330 

act gag aeg 

Thr Glu Thr 



ace age gag 
Thr Se r Glu 



g t e 1 1 c tec 

Val Phe Ser 

380 

e t g gee c e t 

Leu Ala Pro 
395 

tat g g c a a t 

Tyr Gly As n 
410 

gtc aca gag 

Val Thr Glu 



g t a c c g 1 1 a 
Val Pro Leu 



g c a a g a g g t 
Ala Arg Gly 
460 

1 1 c ate get 
Phe Me Ala 

475 



Leu Phe Glu 

285 

c t g g a e e c e 

Leu Asp Pro 



age agg a a e 
Ser Arg As n 



g a c cat g g t 
Asp His Gly 

0 0 r 
0 0 D 

ate a t g 1 1 c 
He Met Phe 

350 

gag g a c a c g 
Glu Asp Thr 
365 

1 1 c g g a g g c 
Phe Gly Gly 



g g c a ag g c c 
Gly Lys Ala 



g g c c c a g g g 

Gly Pro Gly 
4 1 5 

tea gag t c t 

Ser Glu Ser 

430 

gat g a a gag 

Asp Glu Glu 
445 

c c c c a g g c a 

Pro Gin Ala 



cat g t a a t g 
His Val Met 



Pro 



tec 912 
Se r 



ccc 960 

Pro 

320 

cat 1008 
His 



g a c 10 5 6 
Asp 



c tg 1104 
L e u 



tac 1152 
Ty r 



egg 1200 

A r g 

400 

tat 1248 
Tyr 



gga 1296 
Gly 



act 1344 
Thr 



cat 1392 
His 



g c a 14 4 0 

Ala 

480 



ttc gca gca tgt ttg gag cca tat acc get tgc gat tta get eea cea 1488 
Phe Ala Ala Cys Leu Glu Pro Tyr Thr Ala Cys Asp Leu Ala Pro Pro 
485 490 495 



gea ggt aeg aea gae get gee eat eea ggt taa 1521 
Ala Gly Thr Thr Asp Ala Ala His Pro Gly 
500 505 



<210> 11 

<211> 506 

<212> PRT 

<213> Homo sapiens 

<400> 11 

Met Leu Leu Leu Leu Leu Leu Leu Gly Leu Arg Leu Gin Leu Ser Leu 

15 10 15 



Gly Me lie Pro Val Glu Glu Glu Asn Pro Asp Phe Trp Asn Arg Glu 

20 25 30 



Ala Ala Glu Ala Leu Gly Ala Ala Lys Lys Leu Gin Pro Ala Gin Thr 



5 4 0 4 5 



Ala Ala Lys Asn Leu lie lie Phe Leu Gly Asp Gly Met Gly Val Ser 

50 55 60 



Thr Val Thr Ala Ala Arg lie Leu Lys Gly Gin Lys Lys Asp Lys Leu 
65 70 75 80 



Gly Pro Glu lie Pro Leu Ala Met Asp Arg Phe Pro Tyr Val Ala Leu 

85 90 95 



Ser Lys Thr Tyr Asn Val Asp Lys His Val Pro Asp Ser Gly Ala Thr 

100 105 110 



Ala Thr Ala Tyr Leu Cys Gly Val Lys Gly Asn Phe Gin Thr lie Gly 

115 120 125 



Leu Ser Ala Ala Ala Arg Phe Asn Gin Cys Asn Thr Thr Arg Gly Asn 



140 



Glu Val lie Ser Val Met Asn Arg Ala Lys Lys Ala Gly Lys Ser Val 

145 150 155 160 



Gly Val Val Thr Thr Thr Arg Val Gin His Ala Ser Pro Ala Gly Thr 
165 170 175 



Tyr Ala His Thr Val Asn Arg Asn Trp Tyr Ser Asp Ala Asp Val Pro 

180 185 190 



Ala Ser Ala Arg Gin Glu Gly Cys Gin Asp lie Ala Thr Gin Leu lie 

195 200 205 



Ser Asn Met Asp lie Asp Val lie Leu Gly Gly Gly Arg Lys Tyr Met 

210 215 220 



Phe Pro Met Gly Thr Pro Asp Pro Glu Tyr Pro Asp Asp Tyr Ser Gin 

225 230 235 240 



Gly Gly Thr Arg Leu Asp Gly Lys Asn Leu Val Gin Glu Trp Leu Ala 
245 250 255 



Lys Arg Gin Gly Ala Arg Tyr Val Trp Asn Arg Thr Glu Leu Met Gin 

260 265 270 



Ala Ser Leu Asp Pro Ser Val Thr His Leu Met Gly Leu Phe Glu Pro 

275 280 285 



Gly Asp Met Lys Tyr Glu lie His Arg Asp Ser Thr Leu Asp Pro Ser 

290 295 300 



Leu Met Glu Met Thr Glu Ala Ala Leu Arg Leu Leu Ser Arg Asn Pro 

305 310 315 320 



Arg Gly Phe Phe Leu Phe Val Glu Gly Gly Arg Me Asp His Gly His 

325 330 335 



His Glu Ser Arg Ala Tyr Arg Ala Leu Thr Glu Thr lie Met Phe Asp 
340 345 350 



Asp Ala lie Glu Arg Ala Gly Gin Leu Thr Ser Glu Glu Asp Thr Leu 

355 360 365 



Ser Leu Val Thr Ala Asp His Ser His Val Phe Ser Phe Gly Gly Tyr 

370 375 380 



Pro Leu Arg Gly Ser Ser lie Phe Gly Leu Ala Pro Gly Lys Ala Arg 

385 390 395 400 



Asp Arg Lys Ala Tyr Thr Val Leu Leu Tyr Gly Asn Gly Pro Gly Tyr 

405 410 415 



Val Leu Lys Asp Gly Ala Arg Pro Asp Val Thr Glu Ser Glu Ser Gly 

420 425 430 



Ser Pro Glu Tyr Arg Gin Gin Ser Ala Val Pro Leu Asp Glu Glu Thr 

435 440 445 



His Ala Gly Glu Asp Val Ala Val Phe Ala Arg Gly Pro Gin Ala His 

450 455 460 



Leu Val His Gly Val Gin Glu Gin Thr Phe lie Ala His Val Met Ala 
465 470 475 480 



Phe Ala Ala Cys Leu Glu Pro Tyr Thr Ala Cys Asp Leu Ala Pro Pro 

485 490 495 



Ala Gly Thr Thr Asp Ala Ala His Pro Gly 

500 505 



<210> 12 

<211> 1521 

<212> DNA 

<2 1 3> Homo sapiens 



< 2 2 0 > 

<221> CDS 

<222> (1). . (1518) 

< 2 2 3 > 

<400> 12 

atg ctg ctg ctg ctg ctg ctg ctg ggc ctg agg eta cag etc tee etg 48 

Met Leu Leu Leu Leu Leu Leu Leu Gly Leu Arg Leu Gin Leu Ser Leu 
15 10 15 

ggc ate ate cca gtt gag gag gag aac ccg gac ttc tgg aac cgc gag 96 

Gly lie Me Pro Val Glu Glu Glu Asn Pro Asp Phe Trp Asn Arg Glu 

20 25 30 

gea gee gag gee etg ggt gee gee aag aag etg eag eet gea eag aea 144 

Ala Ala Glu Ala Leu Gly Ala Ala Lys Lys Leu Gin Pro Ala Gin Thr 
35 40 45 

gee gee aag aae ete ate ate tte etg gge gat ggg atg ggg gtg tet 192 

Ala Ala Lys Asn Leu lie Me Phe Leu Gly Asp Gly Met Gly Val Ser 
50 55 60 

acg gtg aca get gcc agg ate eta aaa ggg cag aag aag gac aaa ctg 240 

Thr Val Thr Ala Ala Arg Me Leu Lys Gly Gin Lys Lys Asp Lys Leu 

65 70 75 80 

ggg eet gag ata eee etg gee atg gac cgc tte eea tat gtg get etg 288 

Gly Pro Glu Me Pro Leu Ala Met Asp Arg Phe Pro Tyr Val Ala Leu 
85 90 95 

tec aag aea t a e a a t g t a gac aaa eat gtg eea g a e a g t g g a gee aea 336 

Ser Lys Thr Tyr Asn Val Asp Lys His Val Pro Asp Ser Gly Ala Thr 
100 105 110 

gcc acg gcc tac ctg tge ggg gte aag gge aac ttc cag acc att gge 384 

Ala Thr Ala Tyr Leu Cys Gly Val Lys Gly Asn Phe Gin Thr Me Gly 

115 120 125 

ttg agt gea gee gee ege ttt aae eag tge aae aeg aea ege gge aae 432 

Leu Ser Ala Ala Ala Arg Phe Asn Gin Cys Asn Thr Thr Arg Gly Asn 



0 



5 140 



gag gtc ate tec gtg atg aat egg gcc aag aaa gea ggg aag tea gtg 480 

Glu Val Me Ser Val Met Asn Arg Ala Lys Lys Ala Gly Lys Ser Val 

145 150 155 160 

gga gtg gta ace aee aea ega gtg eag eae gee teg eea gee gge aee 528 

Gly Val Val Thr Thr Thr Arg Val Gin His Ala Ser Pro Ala Gly Thr 

165 170 175 



t a c g c c c a c 
Ty r Ala His 



g c c teg g c c 

Ala Se r Ala 
195 

tec a a c a t g 

Se r As n Met 

210 

1 1 1 c g c a t g 

Ph e Ar g Met 

225 

g g t g g g a c c 

Gly Gly Thr 



a a g c g c c a g 
Lys Arg Gin 



get tec c t g 

Ala Se r Leu 

275 

g g a g a c a t g 

Gly Asp Met 

290 

e t g a t g gag 

Leu Met G 1 u 
305 

c g c g g c 1 1 c 

Arg Gly Phe 



cat g a a age 
His Gl u Se r 



g a e gee a 1 1 
Asp Ala lie 

355 

age etc g t c 
Se r Leu Va 1 



a e g g t g a a e 

Thr Val Asn 
180 

e g e e a g gag 

Arg Gin G 1 u 



g a c a 1 1 g a c 
Asp Me Asp 



g g a ace e e a 

Gly Thr Pro 
230 

agg c tg g ac 

Arg Leu Asp 
245 

g g t gee egg 

Gly Ala Arg 
260 

g a e e c g t e t 

Asp Pro Se r 



aaa tac gag 
Lys Tyr Glu 



a t g a e a gag 

Met Thr Glu 
310 

1 1 c etc 1 1 c 

Phe Leu Phe 

325 

agg get tac 

Arg Ala Tyr 
340 

gag agg g e g 

Glu Arg Ala 



act gee g a c 
Thr Ala Asp 



e g e a a c t g g 

Arg Asn Tr p 
185 

g g g t g e e a g 

Gly C y s Gin 
200 

g t g ate eta 

Val lie Leu 

215 

g a e e e t gag 

Asp Pro Glu 



ggg aag aa t 
Gly Lys Asn 



tat g t g t g g 

Tyr Val Tr p 
265 

g t g ace eat 

Val Thr His 
280 

ate c a c c g a 

lie His Arg 

295 

get gee e t g 

Ala Ala Leu 



g tg gag gg t 
Val Glu Gly 



egg g e a c t g 

Arg Ala Leu 
345 

g g e e a g etc 

Gly Gin Leu 
360 

c a c tec c a c 

His Se r His 



tac teg g a e 
Tyr Se r Asp 



g a e ate get 
Asp lie Ala 



ggt gga ggc 

Gly Gly Gly 

220 

tac e c a gat 

Tyr Pro Asp 

235 

c tg g tg c ag 

Leu Val Gin 

250 

a a e e g e act 

Asn Arg Thr 



etc a t g ggt 
Leu Met Gly 



g a c tec a c a 

Asp Ser Thr 

300 

c g e c t g e t g 

Arg Leu Leu 
315 

ggt c g c ate 

Gly Arg lie 

330 

act gag a e g 

Thr Glu Thr 



ace age gag 
Thr Ser Glu 



g t c 1 1 c tec 
Val Phe Ser 



gee g a e g t g 

Ala Asp Val 
190 

a e g e a g etc 

Thr Gin Leu 
205 

cga aag tac 

Arg Lys Tyr 



g a e tac age 
Asp Tyr Ser 



g a a t g g c t g 

Glu Trp Leu 

255 

gag etc a t g 

Glu Leu Met 
270 

etc 1 1 1 gag 

Leu Phe Glu 
285 

c t g g a c c c c 

Leu Asp Pro 



age agg a a c 
Ser Arg Asn 



g a c cat ggt 

Asp His Gly 

335 

ate a t g 1 1 c 

lie Met Phe 

350 

gag g a e a e g 

Glu Asp Thr 

365 

1 1 c gga ggc 

Phe Gly Gly 



e e t 5 7 6 

Pro 



ate 624 
lie 



atg 672 
Met 



caa 720 
Gin 

240 

g c g 7 6 8 

Ala 



e a g 816 
Gin 



ect 864 
Pro 



tec 912 
Se r 



cec 960 

Pro 

320 

cat 1008 
His 



g a e 10 5 6 
Asp 



etg 1104 
L e u 



tac 1152 
Ty r 



3/0 375 380 

ccc ctg cga ggg age tec ate ttc ggg ctg gcc cct ggc aag gcc egg 1200 

Pro Leu Arg Gly Ser Ser lie Phe Gly Leu Ala Pro Gly Lys Ala Arg 

385 390 395 400 

gac agg aag gcc tac acg gtc etc eta tac gga aac ggt cea ggc tat 1248 

Asp Arg Lys Ala Tyr Thr Val Leu Leu Tyr Gly Asn Gly Pro Gly Tyr 

405 410 415 

gtg etc aag gac ggc gee egg ccg gat gtt ace gag age gag age ggg 1296 

Val Leu Lys Asp Gly Ala Arg Pro Asp Val Thr Glu Ser Glu Ser Gly 



420 425 4 



0 



age ccc gag tat egg cag cag tea gca gtg ccc ctg gac gaa gag ace 1344 

Ser Pro Glu Tyr Arg Gin Gin Ser Ala Val Pro Leu Asp Glu Glu Thr 

435 440 445 

cac gca ggc gag gac gtg gcg gtg ttc gcg cgc ggc ccg cag gcg cac 1392 

His Ala Gly Glu Asp Val Ala Val Phe Ala Arg Gly Pro Gin Ala His 

450 455 460 

ctg gtt eae ggc gtg cag gag cag ace ttc ata gcg cac gtc atg gee 1440 

Leu Val His Gly Val Gin Glu Gin Thr Phe lie Ala His Val Met Ala 

465 470 475 480 

ttc gcc gcc tgc ctg gag ccc tac acc gcc tgc gac ctg gcg ccc ccc 1488 

Phe Ala Ala Cys Leu Glu Fro Tyr Thr Ala Cys Asp Leu Ala Pro Pro 

485 490 495 

g c c g g c a c c a c c g a c g c c g c g c a c c c g g g t t a a 15 21 

Ala Gly Thr Thr Asp Ala Ala His Pro Gly 

500 505 



<210> 13 

<211> 506 

<212> PRT 

<2 1 3> Homo sapiens 

<400> 13 

Met Leu Leu Leu Leu Leu Leu Leu Gly Leu Arg Leu Gin Leu Ser Leu 

15 10 15 



Gly lie lie Pro Val Glu Glu Glu Asn Pro Asp Phe Trp Asn Arg Glu 
20 25 30 



Ala Ala Glu Ala Leu Gly Ala Ala Lys Lys Leu Gin Pro Ala Gin Thr 
35 40 45 



Ala Ala Lys Asn Leu lie lie Phe Leu Gly Asp Gly Met Gly Val Ser 

50 55 60 



Thr Val Thr Ala Ala Arg lie Leu Lys Gly Gin Lys Lys Asp Lys Leu 

65 70 75 80 



Gly Pro Glu lie Pro Leu Ala Met Asp Arg Phe Pro Tyr Val Ala Leu 

85 90 95 



Ser Lys Thr Tyr Asn Val Asp Lys His Val Pro Asp Ser Gly Ala Thr 

100 105 110 



Ala Thr Ala Tyr Leu Cys Gly Val Lys Gly Asn Phe Gin Thr lie Gly 
115 120 125 



Leu Ser Ala Ala Ala Arg Phe Asn Gin Cys Asn Thr Thr Arg Gly Asn 

130 135 140 



Glu Val lie Ser Val Met Asn Arg Ala Lys Lys Ala Gly Lys Ser Val 

145 150 155 160 



Gly Val Val Thr Thr Thr Arg Val Gin His Ala Ser Pro Ala Gly Thr 

165 170 175 



Tyr Ala His Thr Val Asn Arg Asn Trp Tyr Ser Asp Ala Asp Val Pro 

180 185 190 



Ala Ser Ala Arg Gin Glu Gly Cys Gin Asp lie Ala Thr Gin Leu lie 
195 200 205 



Ser Asn Met Asp lie Asp Val lie Leu Gly Gly Gly Arg Lys Tyr Met 

210 215 220 



Phe Arg Met Gly Thr Pro Asp Pro Glu Tyr Pro Asp Asp Tyr Ser Gin 

225 230 235 240 



Gly Gly Thr Arg Leu Asp Gly Lys Asn Leu Val Gin Glu Trp Leu Ala 

245 250 255 



Lys Arg Gin Gly Ala Arg Tyr Val Trp Asn Arg Thr Glu Leu Met Gin 

260 265 270 



Ala Ser Leu Asp Pro Ser Val Thr His Leu Met Gly Leu Phe Glu Pro 

275 280 285 



Gly Asp Met Lys Tyr Glu lie His Arg Asp Ser Thr Leu Asp Pro Ser 
290 295 300 



Leu Met Glu Met Thr Glu Ala Ala Leu Arg Leu Leu Ser Arg Asn Pro 

305 310 315 320 



Arg Gly Phe Phe Leu Phe Val Glu Gly Gly Arg Me Asp His Gly His 

325 330 335 



His Glu Ser Arg Ala Tyr Arg Ala Leu Thr Glu Thr lie Met Phe Asp 

340 345 



350 



Asp Ala lie Glu Arg Ala Gly Gin Leu Thr Ser Glu Glu Asp Thr Leu 

355 360 365 



Ser Leu Val Thr Ala Asp His Ser His Val Phe Ser Phe Gly Gly Tyr 

370 375 380 



Pro Leu Arg Gly Ser Ser lie Phe Gly Leu Ala Pro Gly Lys Ala Arg 

390 395 400 



385 



Asp Arg Lys Ala Tyr Thr Val Leu Leu Tyr Gly Asn Gly Pro Gly Tyr 

405 410 415 



Val Leu Lys Asp Gly Ala Arg Pro Asp Val Thr Glu Ser Glu Ser Gly 
420 425 430 



Ser Pro Glu Tyr Arg Gin Gin Ser Ala Val Pro Leu Asp Glu Glu Thr 
435 440 445 



His Ala Gly Glu Asp Val Ala Val Phe Ala Arg Gly Pro Gin Ala His 

450 455 460 



Leu Val His Gly Val Gin Glu Gin Thr Phe lie Ala His Val Met Ala 

465 470 475 480 



Phe Ala Ala Cys Leu Glu Pro Tyr Thr Ala Cys Asp Leu Ala Pro Pro 

485 490 495 



Ala Gly Thr Thr Asp Ala Ala His Pro Gly 

500 505 

<210> 14 

<211> 1560 

<212> DNA 

<2 1 3> Homo sapiens 

< 2 2 0 > 

<221> CDS 

< 2 2 2 > ( 1 ) . . ( 1 5 5 7 ) 

< 2 2 3 > 

<400> 14 

atg ctg ctg ctg ctg ctg ctg ctg ggc ctg agg eta cag etc tec etg 48 

Met Leu Leu Leu Leu Leu Leu Leu Gly Leu Arg Leu Gin Leu Ser Leu 

15 10 15 

ggc ate ate cea gtt gag gag gag aac ecg gac ttc tgg aac egc gag 96 
Gly Me lie Pro Val Glu Glu Glu Asn Pro Asp Phe Trp Asn Arg Glu 
20 25 30 

gea gee gag gee etg ggt gee gee aag aag etg eag eet gea eag aea 144 
Ala Ala Glu Ala Leu Gly Ala Ala Lys Lys Leu Gin Pro Ala Gin Thr 
35 40 45 

gee gee aag aae cte ate ate tte ctg ggc gat ggg atg ggg gtg tct 192 
Ala Ala Lys Asn Leu lie lie Phe Leu Gly Asp Gly Met Gly Val Ser 

50 55 60 

aeg gtg aea get gee agg ate eta aaa ggg eag aag aag gac aaa etg 240 
Thr Val Thr Ala Ala Arg lie Leu Lys Gly Gin Lys Lys Asp Lys Leu 
65 70 75 80 



g g g c c t gag 
Gly Pro Glu 



tec a a g a c a 
Ser Lys Thr 



g c c a c g g c c 

Ala Thr Ala 

115 

1 1 g a g t g c a 

Leu Ser Ala 
130 

gag g t c ate 

Glu Val Me 

145 

g g a g t g g t a 

Gly Val Val 



t a e gee c a c 
Ty r Ala His 



gee teg gee 

Ala Ser Ala 

195 

tec a a c a t g 

Ser As n Met 
210 

1 1 1 e g c a t g 

Phe Arg Met 

225 

g g t g g g a e e 

Gly Gly Thr 



a a g c g c c a g 
Lys Arg Gin 



get tee e t g 
Ala Ser Leu 



a t a c c c c t g 

lie Pro Leu 
85 

t a c a a t g t a 

Tyr Asn Val 
100 

t a e e t g t g e 

Tyr Leu Cys 



gee g c c c g c 
Ala Ala Arg 



tee g t g a t g 

Ser Val Met 

150 

ace ace a c a 

Thr Thr Thr 
165 

a c g g t g a a c 

Thr Val Asn 
180 

eg e e ag gag 

Arg Gin Glu 



g a c a 1 1 g a c 
Asp lie Asp 



g g a a e e e e a 

Gly Thr Pro 

230 

ag g c t g g a c 

Arg Leu Asp 
245 

g g t gee egg 

Gly Ala Arg 
260 

g a e e e g t c t 

Asp Pro Ser 



gee a t g g a c 
Ala Met Asp 



g a c a a a cat 

Asp Lys His 
105 

g g g g t c a a g 

Gly Val Lys 

120 

1 1 1 a a c c a g 

Phe Asn Gin 

135 

a a t egg gee 

Asn Arg Ala 



c g a g t g c a g 
Arg Val Gin 



c g c a a c t g g 

Arg Asn T r p 

185 

g g g t g e e a g 

Gly Cys Gin 
200 

g t g ate eta 

Val lie Leu 
215 

g a e e e t gag 

Asp Pro Glu 



g g g a a g a a t 
Gly Lys Asn 



tat g t g t g g 
Tyr Val Tr p 

265 

g t g a e e eat 
Val Thr His 



c g c 1 1 c c c a 

Arg Phe Pro 
90 

g t g c c a g a c 

Val Pro Asp 



g g e a a e 1 1 e 
Gly Asn Phe 



t g e a a e a e g 

Cys Asn Thr 

140 

a ag a a a g e a 

Lys Lys Ala 

155 

e a e gee teg 

His Ala Ser 
170 

t a e teg g a e 

Tyr Ser Asp 



g a e ate get 
Asp Me Ala 



ggt gga gge 

Gly Gly Gly 
220 

t a e e e a gat 

Tyr Pro Asp 

235 

e t g g t g e a g 

Leu Val Gin 
250 

a a e e g e act 

Asn Arg Thr 



etc a t g ggt 
Leu Met Gly 



tat g t g get 

Tyr Val Ala 
95 

a g t gga gee 

Ser Gly Ala 

110 

eag ace att 

Gin Thr Me 

125 

a c a c g c g g c 

Thr Arg Gly 



ggg aag tea 
Gly Lys Ser 



e c a gee gge 

Pro Ala Gly 
175 

gee g a c g t g 

Ala Asp Val 
190 

aeg eag ete 

Thr Gin Leu 

205 

e g a aag t a e 

Arg Lys Tyr 



g ae t ae age 
Asp Tyr Ser 



g a a t g g e t g 

Glu Trp Leu 
255 

gag etc a t g 

Glu Leu Met 

270 

ete 1 1 1 gag 

Leu Phe Glu 



c t g 2 8 8 

L e u 



a c a 3 3 6 

Thr 



gge 384 
Gly 



a a e 4 3 2 

Asn 



gtg 480 
Val 

160 

ace 528 
Thr 



c e t 5 7 6 

Pro 



ate 624 
Me 



atg 672 
Me t 



e a a 7 2 0 

Gin 

240 

g e g 7 6 8 

Ala 



eag 816 
Gin 



eet 864 
Pro 



2/5 

g g a g a c a t g 

G 1 y Asp Met 

290 

c t g a t g gag 

Leu Met G 1 u 
305 

c g c g g c 1 1 c 

Ar g G 1 y Ph e 



cat g a a age 
His Gl u Se r 



g a c g c c a 1 1 

Asp Ala lie 
355 

age etc g t c 

Se r Leu Va 1 

370 

c c c c t g c g a 

Pro Leu Ar g 
385 

g a c a g g a a g 

Asp Ar g Lys 



g t g etc a a g 
Va 1 Leu Lys 



age c c c gag 

Se r Pro G 1 u 

435 

c a c g c a g g c 

His Ala Gly 

450 

c t g g 1 1 c a c 

Leu Va 1 His 
465 



aaa tac gag 
Lys Tyr Glu 



a t g a c a gag 

Met Thr Glu 
310 

1 1 c etc 1 1 c 

Phe Leu Phe 

325 

a g g get tac 

Ar g Ala Tyr 
340 

gag a g g g c g 

Glu Ar g Ala 



act gee g a c 
Thr Ala Asp 



g g g age tec 

Gly Se r Se r 
390 

gee tac a c g 

Ala Tyr Thr 
405 

g a c g g c g c c 

Asp Gly Ala 
420 

tat egg c a g 

Tyr Ar g Gin 



gag g ac g tg 
Glu Asp V a 1 



ggc g tg c ag 
Gly Val Gin 
470 



280 

ate c a c c g a 

lie His Ar g 

295 

get g c c c t g 

Ala Ala Leu 



g tg gag gg t 
Val Glu Gly 



egg g c a c t g 

Ar g Ala Leu 
345 

ggc c a g etc 

Gly Gin Leu 
360 

c a c tec c a c 

His Se r His 

375 

ate 1 1 c g g g 

He Phe Gly 



g t c etc eta 
Val Leu Leu 



egg c c g gat 

Ar g Pro Asp 
425 

c a g tea g c a 

Gin Se r Ala 
440 

g e g g t g 1 1 c 

Ala Val Phe 

455 

gag c ag ace 

Glu Gin Thr 



g a c tee a c a 

Asp Ser Thr 

300 

c g c c t g c t g 

Ar g Leu Leu 
315 

g g t e g e ate 

Gly Ar g lie 

330 

act gag a c g 

Thr Glu Thr 



ace age gag 
Thr Ser Glu 



g t e 1 1 e tee 

Val Phe Ser 

380 

c t g gee c c t 

Leu Ala Pro 
395 

tac g g a a a c 

Tyr Gly Asn 
410 

g 1 1 ace gag 

Val Thr Glu 



g t g c c c c t g 
Val Pro Leu 



g e g e g e ggc 
Ala Ar g Gly 
460 

1 1 c a t a g c g 
Phe Me Ala 
475 



285 

e t g g a c c c c 
Leu Asp Pro 



age a g g a a c 
Ser Ar g Asn 



g a e cat g g t 

Asp His Gly 

335 

ate a t g 1 1 c 

lie Met Phe 

350 

gag g a c a c g 

Glu Asp Thr 

365 

1 1 c g g a ggc 

Phe Gly Gly 



ggc a a g gee 
Gly Lys Ala 



g g t c c a ggc 

Gly Pro Gly 
415 

age gag age 

Ser Glu Ser 
430 

g a c g a a gag 

Asp Glu Glu 
445 

ccg c ag geg 

Pro Gin Ala 



c a c g t c a t g 
His Val Met 



tec 912 
Se r 



ecc 960 

Pro 

320 

cat 1008 
His 



g a c 10 5 6 
Asp 



etg 1104 
Leu 



tac 1152 
Ty r 



egg 1200 

Ar g 

400 

tat 1248 
Ty r 



ggg 1296 
Gly 



ace 1344 
Thr 



cae 1392 
His 



gee 1440 

Ala 

480 



ttc gcc gcc tgc ctg gag ccc tac acc gcc tgc gac ctg gcg ccc ccc 1488 

Phe Ala Ala Cys Leu Glu Pro Tyr Thr Ala Cys Asp Leu Ala Pro Pro 
485 490 495 

gcc g g c acc acc gac gcc gcg c a c c c g g g t tac t c t a g a g t c g g g gcg 1536 

Ala Gly Thr Thr Asp Ala Ala His Pro Gly Tyr Ser Arg Val Gly Ala 
500 505 510 

gccggccgcttcgagcagacatga 1560 

Ala Gly Arg Phe Glu Gin Thr 

515 



<210> 15 

<211> 519 

<212> PRT 

<2 1 3> Homo sapiens 

<400> 15 

Met Leu Leu Leu Leu Leu Leu Leu Gly Leu Arg Leu Gin Leu Ser Leu 
15 10 15 



Gly Me lie Pro Val Glu Glu Glu Asn Pro Asp Phe Trp Asn Arg Glu 

20 25 30 



Ala Ala Glu Ala Leu Gly Ala Ala Lys Lys Leu Gin Pro Ala Gin Thr 

35 40 45 



Ala Ala Lys Asn Leu lie lie Phe Leu Gly Asp Gly Met Gly Val Ser 

50 55 60 



Thr Val Thr Ala Ala Arg lie Leu Lys Gly Gin Lys Lys Asp Lys Leu 

65 70 75 80 



Gly Pro Glu lie Pro Leu Ala Met Asp Arg Phe Pro Tyr Val Ala Leu 
85 90 95 



Ser Lys Thr Tyr Asn Val Asp Lys His Val Pro Asp Ser Gly Ala Thr 

100 105 110 



Ala Thr Ala Tyr Leu Cys Gly Val Lys Gly Asn Phe Gin Thr Me Gly 

115 120 125 



Leu Ser Ala Ala Ala Arg Phe Asn Gin Cys Asn Thr Thr Arg Gly Asn 

130 135 140 



Clu Val lie Ser Val Met Asn Arg Ala Lys Lys Ala Gly Lys Ser Val 

145 150 155 160 



Gly Val Val Thr Thr Thr Arg Val Gin His Ala Ser Pro Ala Gly Thr 

165 170 175 



Tyr Ala His Thr Val Asn Arg Asn Trp Tyr Ser Asp Ala Asp Val Pro 
180 185 190 



Ala Ser Ala Arg Gin Glu Gly Cys Gin Asp lie Ala Thr Gin Leu lie 

195 200 205 



Ser Asn Met Asp lie Asp Val lie Leu Gly Gly Gly Arg Lys Tyr Met 

210 215 220 



Phe Arg Met Gly Thr Pro Asp Pro Glu Tyr Pro Asp Asp Tyr Ser Gin 

225 230 235 240 



Gly Gly Thr Arg Leu Asp Gly Lys Asn Leu Val Gin Glu Trp Leu Ala 

245 250 255 



Lys Arg Gin Gly Ala Arg Tyr Val Trp Asn Arg Thr Glu Leu Met Gin 

260 265 270 



Ala Ser Leu Asp Pro Ser Val Thr His Leu Met Gly Leu Phe Glu Pro 

275 280 285 



Gly Asp Met Lys Tyr Glu lie His Arg Asp Ser Thr Leu Asp Pro Ser 

290 295 300 



Leu Met Glu Met Thr Glu Ala Ala Leu Arg Leu Leu Ser Arg Asn Pro 
305 310 315 320 



Arg Gly Phe Phe Leu Phe Val Glu Gly Gly Arg lie Asp His Gly His 

325 330 335 



His Glu Ser Arg Ala Tyr Arg Ala Leu Thr Glu Thr Me Met Phe Asp 

340 345 350 



Asp Ala lie Glu Arg Ala Gly Gin Leu Thr Ser Glu Glu Asp Thr Leu 

355 360 365 



Ser Leu Val Thr Ala Asp His Ser His Val Phe Ser Phe Gly Gly Tyr 



3/0 



75 



Pro Leu Arg Gly Ser Ser lie Phe Gly Leu Ala Pro Gly Lys Ala Arg 

385 390 395 400 



Asp Arg Lys Ala Tyr Thr Val Leu Leu Tyr Gly Asn Gly Pro Gly Tyr 
405 410 415 



Val Leu Lys Asp Gly Ala Arg Pro Asp Val Thr Glu Ser Glu Ser Gly 

420 425 430 



Ser Pro Glu Tyr Arg Gin Gin Ser Ala Val Pro Leu Asp Glu Glu Thr 

435 440 445 



His Ala Gly Glu Asp Val Ala Val Phe Ala Arg Gly Pro Gin Ala His 

450 455 460 



Leu Val His Gly Val Gin Glu Gin Thr Phe lie Ala His Val Met Ala 

465 470 475 480 



Phe Ala Ala Cys Leu Glu Pro Tyr Thr Ala Cys Asp Leu Ala Pro Pro 
485 490 495 



Ala Gly Thr Thr Asp Ala Ala His Pro Gly Tyr Ser Arg Val Gly Ala 

500 505 510 



Ala Gly Arg Phe Glu Gin Thr 

515 



<210> 16 

<211> 26 

<212> DNA 

<213> Artilicial Sequence 

< 2 2 0 > 

< 2 2 3 > pr iraer 
<400> 16 

ccagaattcctgcctcgccactgtcc 26 



<210> 17 

<211> 22 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > primer 



<210> 18 

<211> 22 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > primer 
<400> 18 

gtgacagctgccaggatcctaa 22 

<210> 19 

<211> 22 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > pr iraer 



< 4 0 0 > 
1 1 agg a 



17 

tcct ggcagctgtc ac 



22 



<400> 19 

a g g a c c g t g t a g g c c t c c c t g t 



22 



<210> 20 



<211> 98 
<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

<223> oligo DNA 
<400> 20 

aagcccggga tcgtaaggcc tacacagtgc 
taaaggatgg agctagacca gatgtcacag 



<210> 21 
<211> 98 
<212> DNA 

<213> Artificial Seauence 

< 2 2 0 > 

<223> oligo DNA 
<400> 21 

aaagacagcg acgtcttccc ctgcgtgagt 
acggtactct ggagatccag actctgactc 



<210> 22 
<211> 98 
<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

<223> oligo DNA 
<400> 22 

ggaagacgtc gctgtctttg caagaggtcc ccaggcacat ctcgtgcatg gcgtacagga 
acagactttc atcgctcatg taatggcatt cgcagcat 



<210> 23 

<211> 100 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

<223> oligo DNA 



tactgtatgg caatggccca gggtatgtcc 
a g t c ag a g 



ctcttcatct aacggtacgg ccgattgctg 
t g t g a c a t 



<400> 23 



t c c a g a 



t c t g 



ggttaacctg gatgggcagc gtctgtcgta cctgctggtg gagctaaatc 



g c a ag c 



ggta 



tatggctcca aacatgctgc gaatgccatt 



<210> 24 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<223> oligo DNA 

<400> 24 

a a 1 1 c a a g c t t a c c a t g 17 



<210> 25 

<211> 9 

<212> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<223> oligo DNA 



<210> 26 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<223> oligo DNA 

<400> 26 

cgagctctta cgcgtgctag cccgggctcg aga 33 



<210> 27 

<211> 41 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

<223> oligo DNA 



< 4 0 0 > 
g t a a g c 



25 
t tg 



< 4 0 0 > 



27 



agcttctcga gcccgggcta gcacgcgtaa gagctcggta 



<210> 28 

<211> 39 

<212> DNA 

<213> Artilicial Sequence 
< 2 2 0 > 

<223> oligo DNA 

<400> 28 

cacagtgcat acgtgggctc caacaggtcc tcttcgtac 



<210> 29 

<211> 39 

<212> DNA 

<213> Artilicial Sequence 
< 2 2 0 > 

<223> oligo DNA 

<400> 29 

gaagaggacc tgttggagcc cacgtatgca ctgtggtac 



<210> 30 

<211> 27 

<212> DNA 

<213> Artilicial Sequence 

< 2 2 0 > 

< 2 2 3 > primer 
<400> 30 

ggcggtacgc gtgtacggtg ggaggtc 



<210> 31 

<211> 22 

<212> DNA 

<213> Artilicial Sequence 

< 2 2 0 > 

< 2 2 3 > primer 
<400> 31 

t a c c a ag c 1 1 a ag 1 1 1 a a a c g c 



<210> 32 

<211> 26 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > primer 
<400> 32 

acagaattcgaacgctgacgtcatca 26 



<210> 33 

<211> 43 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > pr imer 



<210> 34 

<211> 22 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

<223> oligo DNA 

<400> 34 

c t a g a g g t a c c a g c t g c t a g c g 2 2 



<210> 35 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<223> oligo DNA 



< 4 0 0 > 



g a a ag c 



33 

1 1 g g 



tagatctgtg gtctcataca gaacttataa gat 



< 4 0 0 > 
a a 1 1 c g 



35 
c t a g 



c a g c t g g t a c c t 



<210> 



36 



<2 1 1> 19 

<212> RNA 

<2 1 3> Homo sapiens 

<400> 36 

gauaaguucugaacgucga 19 



<210> 37 

<211> 64 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > 0 1 i go DNA 
<400> 37 

gatccccgat aagttctgaa cgtcgattca agagatcgac gttcagaact tatctttttg 60 

g a a a 6 4 



<210> 38 

<211> 64 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

<223> oligo DNA 

<400> 38 

agcttttcca aaaagataag ttctgaacgt cgatctcttg aatcgacgtt cagaacttat 60 

c g g g 6 4 



<210> 39 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<223> oligo DNA 

<400> 39 

ctagtcaggt cacaggtcac aggtcacagt tcaat 35 



<210> 40 
<211> 35 



<212> DNA 

<2 13> Artificial Sequence 



< 2 2 0 > 

<223> oligo DNA 

<400> 40 

ctagattgaa ctgtgacctg tgacctgtga cctga 35 



<210> 41 

<211> 78 
<212> DNA 

<213> Artilicial Sequence 
< 2 2 0 > 

<223> oligo DNA 

<400> 41 

agcggtacct cgacttccca agaacagaat cgacttccca agaacagaat cgacttccca 60 
agaacagaatctagagct 78 



<210> 42 
<211> 78 
<212> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<223> oligo DNA 

<400> 42 

agctctagat tctgttcttg ggaagtcgat tctgttcttg ggaagtcgat tctgttcttg 60 
ggaagtcgaggtaccgct 78 



<210> 43 

<211> 33 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > primer 



<400> 43 

cggaattcat gtctctgtgg ggtctggtct cca 



33 



<210> 44 

<211> 33 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > pr inier 



<400> 44 

gctctagatc accaactggg gttggccctt agg 33 
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